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PRODUCTION PROFILE 



LED PRODUCTION 




LED (light emitting diode) production, 
at the Cupertino facility, begins with 
ultra pure gallium and arsenic contained 
within a quartz boat (ampoule]. 




Ampoules are processed through 
a furnace. 




The resulting GaAs (gallium arsenide) 
ingot is sawed into wafers. 




Wafers are lapped and polished to a 
mirror finish. 




Polished wafers are put through EPI 
(epitaxial) reactors for vapor- phase 
epitaxial growth. The thin EPI layer 
is doped with phosphine to form a GaAsP 
(gallium arsenide phosphide) layer 




Next, the material passes through the 
photo masking and diffusion area. 
Patterns are etched through a masking 
silicon-nitride layer Then a thin layer 
of zinc is diffused into the material 
through the mask patterns and front and 
backside metals are evaporated on 
the wafer for electrical contact. 




Finished wafers are shipped to one 
of Litronix' offshore production plants 
for scribing and breaking into individual 
LED chips (sometimes known as die) 
for assembly into finished products. 
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INTEGRATED 
CIRCUIT PRODUCTION 




CMOS, NMOS and PMOS LSI (large 
scale integration) circuits and bi-polar 
circuits are designed for a wide variety 
of applications. 




Litronix produces silicon integrated 
circuits at a wafer fabrication facility 
located in Sunnyvale, California. 




Oxidation of silicon wafers in a 
furnace. 




Diffusion: Cthermally adding dopant). 




Masking for circuit patterns, typically 
8 masks per wafer. 




Aligning, developing and etching 
to reproduce the circuit pattern in the 
oxide mask. 




Implanting with dopant atoms in ION 
implanter [alternate process to thermal 
diffusion). 
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ALPHANUMERIC INDEX 



Part 

Number Description Page 

004-9002 Clip, T13/4, Black 201 

004-9003 Clip, im. Clear 201 

004-9004 Clip, RL-2, Black 201 

004-9005 Clip, RL-2, Clear 201 

004-9011 Clip, T1, Black 201 

004-9015 Clip, T1, Clear 201 

004-9016 Clip, T1, Black 201 

004-9019 Rectangular Mounting Part 201 

004-9020 Reflector 201 

4N25 Isolator, Sngl., 20% Ctr, 2500V 233 

4N26 Isolator, Sngl., 20% Ctr, 1500V 233 

4N27 Isolator, Sngl., 10% Ctr, 1500V 233 

4N28 Isolator, Sngl,, 10% Ctr, 500V 233 

4N32 Isolator, Sngl., 500%, 2500V 236 

4N33 Isolator, Sngl., 500% Ctr, 1500V 236 

4N35 Isolator, Sngl., 100% Ctr, 3550V 235 

4N36 Isolator, Sngl., 100% Ctr, 2500V 235 

4N37 Isolator, Sngl., 100% Ctr, 1500V 235 

BP 100P Photovoltaic, 25 nA 375 

BP 103-1 PhotoXtr, TO-18, 160 /uA 345 

BP 103-2 PhotoXtr, TO-18, 250 mA 345 

BP 103-3 PhotoXtr, TO-18, 400 mA 345 

BP 103-4 PhotoXtr, TO-18, 630 mA 345 

BP 103B-1 PhotoXtr, Tiy4, 55M.6 mA 343 

BP 103B-2 PhotoXtr, Tiy4, 55°, 2.5 mA 343 

BP 103B-3 PhotoXtr, T1 3/4, 55°, 4.0 m A 343 

BP 103B-4 PhotoXtr, Tiy4, 55°, 6.3 m A 343 

BP104 PhotoDiode, 25mA, 10 nS 313 

BPW 32 PhotoDiode, 7 nA, 1000 nS 325 

BPW 33 PhotoDiode, 35 nA, 1000 nS 315 

BPW 34 PhotoDiode, 50 nA, 50 nS 317 

BPX 38-1 PhotoXtr, TO-18, 40°, .4 mA 351 

BPX 38-2 PhotoXtr, TO-18, 40°, .63 mA 351 

BPX 38-3 PhotoXtr, TO-18, 40°, 1 .0 mA 351 

BPX 38-4 PhotoXtr, TO-18, 40°, 1.6 mA 351 

BPX 43-1 PhotoXtr, TO-18, 20°, 1.6 mA 353 

BPX 43-2 PhotoXtr, TO-18, 20°, 2.5 mA 353 

BPX 43-3 PhotoXtr, TO-18, 20°, 4.0 mA 353 

BPX 43-4 PhotoXtr, TO-18, 20°, 6.3 mA 353 

BPX 48 PhotoDiode, Differential 311 

BPX 60 PhotoDiode, 2 Lead, 35nA, 1000 nS 305 

BPX 61 PhotoDiode, 2 Lead, 50 nA, 50 nS 307 

BPX 63 PhotoDiode, TO-18, 10 nA, 1000 nS 297 

BPX 65 PhotoDiode, TO-18, 7 nA, 1 nS 299 

BPX 66 PhotoDiode, TO-18, 5 nA, .5 nS 301 

BPX 79 Photovoltaic, .3 mA 373 

BPX 80 PhotoXtr, 10 Chip Array 359 

BPX 81-1 PhotoXtr, Min. 18°, .16 mA 359 

BPX 81-2 PhotoXtr, Min. 18°, .25 mA 359 

BPX 81-3 PhotoXtr, Min. 18°, .40 mA 359 

BPX 81-4 PhotoXtr, Min. 18°, .63 mA 359 

BPX 82 PhotoXtr, 2 Chip Array 359 

BPX 83 PhotoXtr, 3 Chip Array 359 

BPX 84 PhotoXtr, 4 Chip Array 359 

BPX 85 PhotoXtr, 5 Chip Array 359 

BPX 86 PhotoXtr, 6 Chip Array 359 

BPX 87 PhotoXtr, 7 Chip Array 359 

BPX 88 PhotoXtr, 8 Chip Array 359 

BPX 89 PhotoXtr, 9 Chip Array 359 

BPX 90 PhotoDiode, 2 Lead 25 nA, 800 nS 321 

BPX 91 B PhotoDiode, 50nA, 2.5 mS 319 

BPX 92 PhotoDiode, 2 Lead 4 nA, 800 nS 331 

BPX 93 PhotoDiode, 2 Lead 5 nA, 800 nS 323 

BPY 1 1 P-4 Photovoltaic, 28nA, 4.7 /xA 377 

BPY 1 1 P-5 Photovoltaic, 28nA, 5.6 /xA 377 

BPY 1 1 P-6 Photovoltaic, 28nA, 7.1 ^A 377 

BPY47P Photovoltaic, .9 /xA 365 

BPY 48P Photovoltaic, .3 fiA 369 



Part 

Number Description Page 

BPY 62-1 PhotoXtr, TO-28, 8°, 5.0 mA 355 

BPY 62-2 PhotoXtr, TO-28, 8°, 9.0 mA 355 

BPY 62-3 PhotoXtr, TO-28, 8°, 14.0 mA 355 

BPY64P Photovoltaic, .16 mA 371 

CNY 17-1 Isolator, Sngl., 40% Ctr, 4400V 205 

CNY 17-2 Isolator, Sngl., 63% Ctr, 4400V 205 

CNY 17-3 Isolator, Sngl., 100% Ctr, 4400V 205 

CNY 17-4 Isolator, Sngl,, 160% Ctr, 4400V 205 

CNY 18-1 Isolator, TO-72, 10% Ctr, 800V 247 

CNY 18-2 Isolator, TO-72, 16% Ctr, 800V 247 

CNY 18-3 Isolator, TO-72, 25% Ctr, 800V 247 

CNY 18-4 Isolator, TO-72, 40% Ctr, 800V 247 

CNY 18-5 Isolator, TO-72, 63% Ctr, 800V 247 

COV10-3 Lamp, Red, T1, 1.0 mcd, 20mA 147 

CQV 10-4 Lamp, Red, T1 , 1 .6 mcd, 20mA 147 

C0V11-4 Lamp, Red, T1, 1.6 mcd, 20mA 149 

CQV 11-5 Lamp, Red, T1, 2,5 mcd, 20mA 149 

CQV 11-6 Lamp, Red, T1, 4,0 mcd, 20mA ; 149 

CQV 13-5 Lamp, Yellow, T1, 2,5 mcd, 20mA 151 

CQV 13-6 Lamp, Yellow, T1, 4.0 mcd, 20mA 151 

CQV 15-3 Lamp, Green, T1 , 1 ,0 mcd, 20mA 153 

CQV 15-4 Lamp, Green, T1 , 1 ,6 mcd, 20mA 153 

CQV 15-5 Lamp, Green, T1 , 2.5 mcd, 20mA 153 

CQV 15-6 Lamp, Green, T1 , 4.0 mcd, 20mA 153 

CQV 16-2 Lamp, Red, Square, .63 mcd, 20mA 135 

CQV 16-3 Lamp, Red, Square, 1.0 mcd, 20mA 135 

CQV 16-4 Lamp, Red, Square, 1.6 mcd, 20mA 135 

CQV 18-2 Lamp, Yellow, Square, .63 mcd, 20mA 135 

CQV 18-3 Lamp, Yellow, Square, 1.0 mcd, 20mA 135 

CQV 18-4 Lamp, Yellow, Square, 1.6 mcd, 20mA 135 

CQV 19-2 Lamp, Green, Square, .63 mcd, 20mA 135 

CQV 19-3 Lamp, Green, Square, 1,0 mcd, 20mA 135 

CQV 19-4 Lamp, Green, Square, 1,6 mcd, 20mA 135 

CQV 20-3 Lamp, Red, T1%, 1,0 mcd, 20mA 97 

CQV 20-4 Lamp, Red, Tiy4, 1,6 mcd, 20mA 97 

CQV21-4 Lamp, Red, Tiy4, 1.6 mcd, 20mA 99 

CQV 21-5 Lamp, Red, Tiy., 2.5 mcd, 20mA 99 

CQV 21-6 Lamp, Red, Tiy4, 4.0 mcd, 20mA 99 

CQV 23-4 Lamp, Yellow, Tiy4, 1.6 mcd, 20mA 101 

CQV 23-5 Lamp, Yellow, Tiy4, 2.5 mcd, 20mA 101 

CQV 23-6 Lamp, Yellow, Tiy., 4.0 mcd, 20mA 101 

CQV 25-3 Lamp, Green, Tiy4, 1.0 mcd, 20mA 103 

CQV 25-4 Lamp, Green, Tiy4, 1.6 mcd, 20mA 103 

CQV 25-5 Lamp, Green, Tiyi, 2.5 mcd, 20mA 103 

CQV 25-6 Lamp, Green, Tiy., 4.0 mcd, 20mA 103 

CQV 26-2 Lamp, Red, Triang. ,63 mcd, 20mA 139 

CQV 26-3 Lamp, Red, Triang. 1 .0 mcd, 20mA 139 

CQV 26^ Lamp, Red, Triang, 1 .6 mcd, 20mA 139 

CQV 28-2 Lamp, Yellow, Triang. .63 mcd, 20mA 139 

CQV 28-3 Lamp, Yellow, Triang. 1.0 mcd, 20mA 139 

CQV 28-4 Lamp, Yellow, Triang. 1 .6 mcd, 20mA 139 

CQV 29-2 Lamp, Green, Triang. .63 mcd, 20mA 139 

CQV 29-3 Lamp, Green, Triang. 1.0 mcd, 20mA 139 

CQV 29-4 Lamp, Green, Triang. 1 .6 mcd, 20mA 139 

CQV 30A Lamp, Red, T1 , 1 ,0 mcd, 20mA 147 

CQV 30B Lamp, Red, T1 , 1 ,6 mcd, 20mA 147 

CQV30C Lamp, Red, T1, 2.5 mcd, 20mA.... 147 

CQV 31 D Lamp, Red, T1 , 4.0 mcd, 20mA 149 

CQV 31 E Lamp, Red, T1 , 6.3 mcd, 20mA 149 

CQV33D Lamp, Yellow, T1, 4.0 mcd, 20mA 151 

CQV 33E Lamp, Yellow, T1 , 6.3 mcd, 20mA 151 

CQV35D Lamp, Green, T1, 4.0 mcd, 20mA 153 

CQV35E Lamp, Green, T1, 6.3 mcd, 20mA 153 

CQV 36-3 Lamp, Red, Rect., 1 .0 mcd, 20 mA 123 

CQV 36-4 Lamp, Red, Rect., 1 .6 mcd, 20 mA 123 

CQV 36-5 Lamp, Red, Rect, 2.5 mcd, 20 mA 123 

CQV 38-3 Lamp, Yellow, Rect., 1 .0 mcd, 20 mA 123 

CQV 38-4 Lamp, Yellow, Rect., 1.6 mcd, 20 mA 123 

CQV 38-5 Lamp, Yellow, Rect., 2.5 mcd, 20 mA 123 
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ALPHANUMERIC INDEX (con't) 



Part 

Number Description Page 

CQ\/39-3 Lamp, Green, Rect, 1.0 mcd, 20 mA 123 

CQ\/39-4 Lamp, Green, Rect , 1.6 mcd, 20 mA 123 

CQV 39-5 Lamp, Green, Rect., 2.5 mcd, 20 mA 123 

CQV 51 F Lamp, Red, T^%, 10 mcd, 20 mA 99 

CQV 51 G Lamp, Red, T1%, 16 mcd, 20 mA 99 

CQV 51 H Lamp, Red, T1%, 25 mcd, 20 mA 99 

CQV 51J Lamp, Red, T1%, 40 mcd, 20 mA 99 

CQV 53F Lamp, Yellow, T1%, 10 mcd, 20 mA 101 

CQV53G Lamp, Yellow, T13/4, 16 mcd, 20 mA 101 

CQV 53H Lamp, Yellow, T1%, 25 mcd, 20 mA 101 

CQV53J Lamp, Yellow, T1%, 40 mcd, 20 mA 101 

CQV 55G Lamp, Green, Tiy4, 16 mcd, 20 mA 103 

CQV 55H Lamp, Green, T13/4, 25 mcd, 20 mA 103 

CQV 55J Lamp, Green, Tiy4, 40 mcd, 20 mA 103 

CQV 55K Lamp, Green, T1%, 63 mcd, 20 mA 103 

CQV 56-2 Lamp, Red, Cylinder, .63 mcd, 20 mA 131 

CQV 56-3 Lamp, Red, Cylinder, 1 .0 mcd, 20 mA 131 

CQV 56-4 Lamp, Red, Cylinder, 1.6 mcd, 20 mA 131 

CQV 58-2 Lamp, Yellow, Cylinder, .63 mcd, 20 mA 131 

CQV 58-3 Lamp, Yellow, Cylinder, 1 .0 mcd, 20 mA 131 

CQV 58-4 Lamp, Yellow, Cylinder, 1 .6 mcd, 20 mA 131 

CQV 59-2 Lamp, Green, Cylinder, .63 mcd, 20 mA 131 

CQV 59-3 Lamp, Green, Cylinder, 1.0 mcd, 20 mA 131 

CQV 59-4 Lamp, Green, Cylinder, 1.6 mcd, 20 mA 131 

CQX 13-1 Lamp, Green, LowT1%, 1.6 mcd, 20 mA 119 

CQX 13-2 Lamp, Green, Low T1 3/4, 2.8 mcd, 20 mA 119 

CQX 23-1 Lamp, Red, LowTiy4, 1.6 mcd, 20 mA 119 

CQX 23-2 Lamp, Red, Low Tiy4, 2.8 mcd, 20 m A 119 

CQX 33-1 Lamp, Yellow, Low Tiy4, 1 .6 mcd, 20 mA 119 

CQX 33-2 Lamp, Yellow, Low T1%, 2.8 mcd, 20 mA 119 

CQY 17-4 Emitter, Infrared, TO-18, 15°, 1.1 mW 265 

CQY 17-5 Emitter, Infrared, TO-18, 15°, 1.8 mW 265 

CQY 77-1 Emitter, Infrared, TO-18, 6°, 8 mW 269 

CQY 77-2 Emitter, Infrared, TO-18, 6°, 12.5 mW 269 

CQY 77-3 Emitter, Infrared, TO-18, 6°, 20 mW 269 

CQY 78-1 Emitter, Infrared, TO-18, 40°, 1 .0 mW 273 

CQY 78-2 Emitter, Infrared, TO-18, 40°, 1.6 mW 273 

CQY 78-3 Emitter, Infrared, TO-18, 40°, 2.5 mW 273 

DL-57 Display, Red, .35" 5 x 7 Dot Matrix 57 

DL-330M Display, Red, .11" C.C. MPX, 3 Digit 53 

DL-340M Display, Red, .11" C.C, MPX, 4 Digit 53 

DL-416 Display, Red, 16 Seg Alpha, 4 Digit 59 

DL-430M Display, Red, .15" C.C. MPX, 3 Digit 53 

DL-440M Display, Red, .15" C.C. MPX, 2 Digit 53 

* DL-524 Display, Red, .50" C.C. ±1 Overflow, 2 Digit 51 

* DL-527 Display, Red, .50" C.A., D.P. Right, 2 Digit 51 

* DL-528 Display, Red, .50" C.C, D.P. Right, 2 Digit 51 

* DL-701 Display, Red, 0.3" C.A. ±1 Qverflow 41 

* DL-702 Display. Red, .0.3" C.C, D.P Left 43 

* DL-704 Display, Red, 0.3" C.C, D.R Right 43 

* DL-707 Display, Red, 0.3" C.A., D.P. Left 41 

* DL-707R Display, Red, 0.3" C.A., D.P. Right 41 

* DL-721 Display, Red, .51" C.A. ±1 Overflow, 2 Digit 49 

* DL-722 Display, Red, .51" C.C. ±1 Overflow, 2 Digit 49 

* DL-727 Display, Red, .51" C.A. D.P Right, 2 Digit 49 

* DL-728 Display, Red, .51" C.C, D.P. Right, 2 Digit 49 

* DL-746 Display, Red, .63" C.A. ±1 Overflow 45 

* DL-747 Display, Red, .63" C.A., D.P. Left 45 

* DL-749 Display, Red, .63" CO., +1 Overflow ; . . . 45 

* DL-750 Display, Red, .63" C.C, D.P. Left 45 

DL-1414 Display, Red, .112", Intelligent, 4 Digit 67 

DL-1416 Display, Red, .160", Intelligent, 4 Digit 71 

DL-2416 Display, Red, .160" Intelligent, 4 Digit 75 

DL-2416H Red, .160", Intelligent, 4 Digit 75 

DL-3416 Display, Red, .225", Intelligent, 4 Digit 79 

DL-3416H Display, Red, .225", Intelligent, 4 Digit 79 

DL-3422 Display, Red, 22 SEG. Intelligent, 4 Digit 83 



Part 

Number Description Page 

DL-3400 Display, Red, .80" C.A., D.P Left 39 

DL-3401 Display, Red, .80" C.A., D.P Right 39 

DL-3403 Display, Red, .80" C.C, D.R Left 39 

DL-3405 Display, Red, .80" C.A., D.P Left 39 

DL-3406 Display, Red, .80" ±1 Overflow 39 

DL-4770 Display, Red, .27"CC. MPX, 4 Digit 23 

DL-5735 Display, Red, .69" 5 x 7 Dot Matrix 61 

DL-7730 Display, Red, .30" C.A., D.P. Left 25 

DL-7731 Display, Red, .30" C.A., D.P Right 25 

DL-7734 Display, Red, .30" C.C, D.P Right 25 

DL-7740 Display, Red, .30" C.C, D.P Right 25 

DL-7750S Display, Red, .43" C.A., D.P Left 31 

DL-7751S Display, Red, .43" C.A., D.P Right 31 

DL-7756S Display, Red, .43" Univ. ±1 Overflow 31 

DL-7760S Display, Red, .43" C.C, D.R Right 31 

DLG-7670S Display, Green, .43" C.A., D.P Left 31 

DLG-7671S Display, Green, .43" CiA., D.P Right 31 

DLG-7673S Display, Green, .43" C.C, D.P. Right 31 

DLG-7676S Display, Green, .43" Univ. ±1 Overflow 31 

* DLO-524 Display, Hi. Eff. Red, .50" C.C. +1 Overflow 51 

* DLO-527 Display, Hi. Eff. Red, .50" C.A., D.P Right 51 

* DLO-528 Display, Hi. Eff. Red, .50" C.C, D.P. Right 51 

DLO-3900 Display, Hi. Eff. Red, .8" C.A. D.P Left 39 

DLO-3901 Display, Hi. Eff. Red, .8" C.A. D.P Right 39 

DLO-3903 Display, Hi. Eff. Red, .8" C.C D.P. Right 39 

DLO-3905 Display, Hi. Eff. Red, .8" C.C. D.R Left 39 

DLO-3906 Display, Hi. Eff. Red, .8" Univ. ±1 Overflow 39 

DLO-4770 Display, Hi. Eff. Red, .27" C.C MPX, 4 Digit 23 

DLO-7610 Display, Hi. Eff. Red, .30" C.A. D.P Left 25 

DLO-7611 Display, Hi. Eff. Red, .30" C.A. D.R Right 25 

DLO-7613 Display, Hi. Eff. Red, .30" C.C D.P Right 25 

DLO-7614 Display, Hi. Eff. Red, .30" C.C. D.P Right 25 

DLO-7650S Display, Hi. Eff. Red, .43" C.A., D.P Left 31 

DLO-7651S Display, Hi. Eff. Red, .43" C.A., D.P Right 31 

DLO-7653S Display, Hi. Eff. Red, .43" C.C, D.P. Right 31 

DLO-7656S Display, Hi. Eff. Red, .43" Univ. ±1 Overflow 31 

DLY-7660S Display, Yellow, .43" C.A., D.R Left 31 

DLY-7661S Display, Yellow, .43" C.A., D.R Right 31 

DLY-7663S Display, Yellow, .43" C.C, D.P. Right 31 

DLY-7666S Display, Yellow, .43" Univ. +1 Overflow 31 

FRL-2000 Lamp, Red, TI3/4, Flashing 183 

FRL-4403 Lamp, Red, T1%, Flashing 185 

GBG-1000 Display, Green, 10 Element Bar Graph 63 

GL-56 Lamp, Green, Min. Axial 172 

GL-211 Lamp, Green, T1, .8 mcd, 20 mA 163 

GL-4484 Lamp, Green, T1, No Min. mcd 163 

GL-4850 Lamp, Green, TI3/4, No Min. mcd 115 

GL-4950 Lamp, Green, T1 %, 1 .0 mcd, 20 mA 115 

HD 1075G Display, Green, .28, C.A., D.P Right 19 

HD 1075O Display, Hi. Eff. Red, .28, C.A., D.P Right 19 

HD 1075R Display, Red, .28, C.A., D.R Right 19 

HD 1075Y Display, Yellow, .28, C.A., D.P Right 19 

HD 1077G Display, Green, .28, C.C, D.R Right 19 

HD 1077O Display, Hi, Eff. Red, .28, C.C, D.P. Right 19 

HD 1077R Display, Red, .28, CO., D.P. Right 19 

HD 1077Y Display, Yellow, .28, CO., D.P. Right 19 

HD 1105G Display, Green, .39, C.A., D.P Right 27 

HD 1105O Display, Hi. Eff. Red. .39, C.A., D.P Right 27 

HD 1105R Display, Red, .39, C.A., D.R Right 27 

HD 1105Y Display, Yellow .39, C.A., D.P Right 27 

HD 1106G Display, Green, .39, +1 Overflow 27 

HD 1106O Display, Hi. Eff. Red, .39, ±1 Overflow 27 

HD 1 106R Display, Red, .39, +1 Overflow 27 

HD 1106Y Display, Yellow .39, ±1 Overflow 27 

HD 1107G Display, Green .39" C.C, D.R Right 27 

HD 1107O Display, Hi. Eff. Red, .39" CO., D.R Right 27 

HD 1 107R Display, Red, .39" C.C, D.R Right 27 

HD 1107Y Display, YelloW, .39" C.C, D.P Right 27 



* Not recommended for new design— phasing out. 
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HD 1 108G Display. Green, .39" ±1 Overflow 27 

HD 1 108O Display. Hi. Eff. Red. .39" ±1 Overflow 27 

HD 1 108R Display. Red. .39" ±1 Overflow 27 

HD 1108Y Display. Yellow, .39" ±1 Overflow 27 

HD 1131G Display. Green. .53" C.A.. D.P. Right 35 

HD 11310 Display. Hi. Eff. Red. .53" C.A.. D.P. Right 35 

HD 1131R Display. Red. .53" C.A.. D.P. Right 35 

HD 1131Y Display. Yellow, .53" C.A., D.P. Right 35 

HD 1132G Display. Green. .53" ±1 Overflow . 35 

HD 1 1320 Display. Hi. Eff. Red. .53" ±1 Overflow 35 

HD 1132R Display. Red. .53" ±1 Overflow 35 

HD 1132Y Display. Yellow. .53" ±1 Overflow 35 

HD 1 133G Display. Green. .53" CO.. D.P. Right 35 

HD 1 1330 Display. Hi. Eff. Red. .53" CO., D.P. Right 35 

HD 1 133R Display. Red. .53" C.C.. D.P. Right 35 

HD 1133Y Display. Yellow. .53" C.C.. D.P. Right 35 

HD 1134G Display. Green. .53" ±1 Overflow 35 

HD 1 1340 Display. Hi. Eff. Red, .53" ±1 Overflow 35 

HD 1 134R Display. Red. .53" ±1 Overflow 35 

HD 1134Y Display. Yellow. .53" ±1 Overflow 35 

HD 14101G Display. .39" C.A. 14 SEG 55 

HD 14101 R Display. .39" C.A. 14 SEG 55 

H1 1 AA1 Isolator, AC Input, 20% Ctr. 4000V (TYP) 243 

IDA-2416-16 Intelligent Display Assembly, 16 Char 87 

IDA-2416-32 Intelligent Display Assembly. 32 Char 87 

IL-1 Isolator. Sngl., 20% Ctr. 2500 V 209 

IL-5 Isolator. Sngl., 50% Ctr. 2500 V 213 

IL-12 Isolator. Sngl.. 10% Ctr. 1000 V 215 

IL-74 Isolator, Sngl.. 12.5% Ctr. 1500 V 217 

IL-100 Isolator. Sngl., Hi-Speed. 65 ns 249 

IL-101 Isolator, Sngl., Hi-Speed. 100 ns 253 

IL-201 Isolator, Sngl., 75% Ctr, 5000 V 221 

IL-202 Isolator. Sngl., 125% Ctr. 5000 V 221 

IL-203 Isolator. Sngl., 225% Ctr. 5000 V 221 

IL-250 Isolator. Bidirectional. 50% CTR. 5000 V 245 

IL-501 Isolator. Sngl.. 20% Ctr. 5000 V 223 

IL-505 Isolator. Sngl.. 50% Ctr. 5000 V 223 

IL-512 Isolator. Sngl., 10% Ctr, 5000 V 223 

IL-530 Isolator, Sngl., 100% Ctr. 5000 V 241 

IL-555 Isolator. Sngl.. 100% Ctr. 5000 V 241 

ILA 30 Isolator, Sngl.. 100% Ctr, 1500 VD C 237 

ILA 55 Isolator. Sngl., 100% Ctr. 1500 VD C 237 

ILCA2-30 Isolator, Sngl.. 100% Ctr, 1500 VD C 239 

ILCA2-55 Isolator, Sngl., 100% Ctr, 1500 VD C 239 

ILCT6 Isolator. Dual. 20% Ctr. 1500 V 255 

ILD-1 Isolator. Dual. 20% Ctr. 2500 V 209 

ILD74 Isolator. Dual. 12.5% Ctr. 1500 V 217 

ILD-506 Isolator, Dual 20% Ctr. 5000 V 258 

ILQ-1 Isolator, Quad, 20% Ctr, 2500 V 209 

ILQ74 Isolator, Quad. 12.5% Ctr, 1500 V 217 

IRL-60 Emitter. Infrared, Miniature, Wide Beam 289 

LD 30-1 Lamp. Red. T1 . 1 .0 mcd. 20 mA 147 

LD 30-2 Lamp. Red, T1 . 2.0 mcd. 20 mA 147 

LD 30-3 Lamp, Red, T1 , 3.2 mcd, 20 mA 147 

LD 30A Lamp, Red. T1 , .3 mcd, 20 mA 147 

LD 30C Lamp. Red, T1 . 1 .0 mcd. 20 mA 147 

LD 32-1 Lamp. Hi. Eff. Red. T1, 1.2 mcd, 10 mA 149 

LD 32-2 Lamp. Hi. Eff. Red, T1. 2.0 mcd, 10 mA 149 

LD 32C Lamp, Hi. Eff. Red, T1 , 2.5 mcd, 10 mA 149 

LD 36-1 Lamp. Yellow. T1 1.0 mcd. 10 mA 151 

LD 36-2 Lamp. Yellow. T1 1.6 mcd, 10 mA 151 

LD 36A Lamp. Yellow, T1 .6 mcd, 10 mA. 151 

LD 36C Lamp. Yellow. T1 2.0 mcd. 10 mA 151 

LD 37-1 Lamp. Green. T1 . 2.0 mcd, 20 mA 153 

LD 37-2 Lamp. Green, T1 . 3.2 mcd. 20 mA 153 

LD 37A Lamp, Green. T1. .5 mcd. 20 mA 153 

LD 37C Lamp. Green, T1 , 4.0 mcd, 20 mA 153 



Part 

Number Description Page 

LD 41 -1 Lamp. Red. T1 3/4, 1 .0 mcd, 20 mA 97 

LD 41 -2 Lamp, Red. T1 3/4. 2.0 mcd. 20 mA 97 

LD 41 A Lamp, Red, Tiy4, .3 mcd. 20 mA 97 

LD50-1 Lamp, Red. T1 3/4. 2.0 mcd. 20 mA 97 

LD 50-2 Lamp, Red, Tiy4, 3.2 mcd. 20 mA 97 

LD 50A Lamp. Red. Tiy4, 1.0 mcd, 20 mA. 97 

LD 52-1 Lamp. Hi. Eff. Red. Tiy4, 1.2 mcd, 10 mA 99 

LD 52-2 Lamp. Hi. Eff. Red, Tiy4, 2.0 mcd. 10 mA 99 

LD 52C Lamp. Hi. Eff. Red, Tiy4, 15 mcd, 10 mA 99 

LD 52CA Lamp. Hi. Eff. Red, Tiy4. 9.0 mcd, 10 mA 99 

LD 56-1 Lamp. Yellow, Tiy., 1.0 mcd, 10 mA 101 

LD 56-2 Lamp, Yellow/. Tiy4, 1.6 mcd, 10 mA 101 

LD 56A Lamp, Yellow, Tiy4, .6 mcd, 10 mA 101 

LD 56C Lamp, Yellow, Tiy4, 10 mcd, 10 mA 101 

LD 56CA Lamp. Yellow. Tiy4, 6.0 mcd. 10 mA 101 

LD 57-1 Lamp. Green, Tiy4, 2.0 mcd, 20 mA 103 

LD57-2 Lamp, Green, Tiy4, 3.2 mcd, 20 mA 103 

LD 57A Lamp. Green, Tiyi, .6 mcd, 20 mA 103 

LD 57C Lamp, Green, Tiy4, 20 mcd, 20 mA 103 

LD 57CA Lamp, Green, Tiy4, 12 mcd. 20 mA 103 

LD 80-1 Lamp. Red, Tiy4, Rect. 1.0 mcd, 20 mA 127 

LD 80-2 Lamp, Red, Tiy4, Rect. 1 .6 mcd, 20 mA 1 27 

LD 80A Lamp, Red. Tiy4, Rect. .6 mcd, 20 mA 127 

LD 82-1 Lamp, Hi. Eff. Red. T1 y4, Rect. 1 .0 mcd, 20 mA ... . 1 27 

LD 82-2 Lamp. Hi. Eff. Red. Tiy4, Rect. 1.6 mcd, 20 mA. . . . 127 

LD 82A Lamp, Hi. Eff. Red. Tiy4, Rect. .6 mcd. 20 mA 127 

LD 86-1 Lamp. Yellow. Tiy., Rect. 1 .0 mcd, 20 mA 127 

LD 86-2 Lamp, Yellow, Tiy4, Rect. 1 .6 mcd. 20 mA 127 

LD 86A Lamp. Yellow. Tiy., Rect. .6 mcd, 20 mA 127 

LD 87-1 Lamp, Green, Tiy4, Rect. 1 .0 mcd, 20 mA 127 

LD 87-2 Lamp, Green, Tiy4, Rect. 1.6 mcd, 20 mA 127 

LD 87A Lamp, Green, Tiy., Rect. .6 mcd, 20 mA 127 

LD 100-3S Lamp, Tiy4, 2 Color, Red & Green, 1.0 mcd 193 

LD 100-3t Lamp, Tiy., 2 Color. Red & Green. 1.0 mcd 193 

LD lOO^s Lamp. Tiy4, 2 Color. Red & Green. 1.6 mcd 193 

LD 100-4t Lamp. Tiy., 2 Color, Red & Green, 1.6 mcd 193 

LD 100-5S Lamp, Tiy4. 2 Color. Red & Green, 2.5 mcd 193 

LD 100-5t Lamp. Tiy4, 2 Color, Red & Green, 2.5 mcd 193 

LD 110-2s Lamp, Rect. 2 Color. Red & Green, .63 mcd 195 

LD 110-2t Lamp. Rect. 2 Color. Red & Green. .63 mcd 195 

LD 110-3S Lamp, Rect. 2 Color. Red & Green. 1.0 mcd 195 

LD 110-3t Lamp. Rect. 2 Color. Red & Green, 1.0 mcd 195 

LD 110-4S Lamp. Rect. 2 Color. Red & Green, 1.6 mcd 195 

LD 110-4t Lamp, Rect. 2 Color, Red & Green, 1.6 mcd 195 

LD 111-2S Lamp, Sq., 2 Color, Red & Green, .63 mcd 197 

LD 111-2t Lamp, Sq.. 2 Color, Red & Green, .63 mcd 197 

LD 111-3S Lamp, Sq.. 2 Color. Red & Green. i;o mcd 197 

LD 111-3t Lamp, Sq., 2 Color. Red & Green, 1.0 mcd 197 

LD 111-4S Lamp, Sq.. 2 Color. Red & Green. 1.6 mcd 197 

LD 111-4t Lamp. Sq., 2 Color, Red & Green, 1.6 mcd 197 

LD 112-2S Lamp, Trg., 2 Color, Red & Green. .63 mcd 199 

LD 112-2t Lamp, Trg.. 2 Color, Red & Green, .63 mcd 199 

LD112-3S Lamp. Trg., 2 Color, Red & Green. 1.0 mcd 199 

LD 112-3t Lamp. Trg., 2 Color, Red & Green, 1.0 mcd 199 

LD112-4S Lamp, Trg.. 2 Color, Red & Green. 1.6 mcd 199 

LD 112-4t Lamp. Trg.. 2 Color. Red & Green, 1.6 mcd 199 

LD 121 Lamp, Red, Ultra Min, .5 mcd, 10 mA 179 

LD 161 Lamp, Yellow, Ultra Min, .4 mcd, 10 mA 179 

LD 171 Lamp, Green, Ultra Min. .6 mcd. 10 mA 179 

LD 242-1 Emitter. Infrared, Mod TO-18. 60°, 2.5 mW 281 

LD 242-2 Emitter, Infrared, Mod TO-18, 60°, 4.0 mW 281 

LD 242-3 Emitter. Infrared. Mod TO-18. 60°, 6.3 mW 281 

LD 260 Emitter. Infrared. Array, 10 Diode 293 

LD 261-4 Emitter. Infrared, Min Radial, 30°, 2.0 mW 293 

LD 261-5 Emitter. Infrared. Min Radial. 30°. 3.2 mW 293 

LD 261-6 Emitter. Infrared, Min Radial, 30°, 5.0 mW 293 

LD 262 Emitter. Infrared, Array, 2 Diode 293 

LD 263 Emitter, Infrared. Array, 3 Diode 293 
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ALPHANUMERIC INDEX (con't) 



Part 

Number Description Page 

LD 264 Emitter, Infrared, Array, 4 Diode 293 

LD 265 Emitter, Infrared, Array, 5 Diode 293 

LD 266 Emitter, Infrared, Array, 6 Diode 293 

LD 267 Emitter, Infrared, Array, 7 Diode . 293 

LD 268 Emitter, Infrared, Array, 8 Diode 293 

LD 269 Emitter, Infrared, Array, 9 Diode 293 

LD 271 Emitter, Infrared, Mod 71%, 25M0 mW 277 

LD 271 A Emitter, T1%, 25°, 7 mW 277 

LD 271 H Emitter, T1%, 25°, 16 mW 277 

LD 273 Emitter, Two Fold Intensity, 25°, 30 mW 287 

LD 460 Lamp, Red, Array, 10 Diode 173 

LD 461 Lamp, Red, Single, Diode 173 

LD 462 Lamp, Red, Array, 2 Diode 173 

LD 463 Lamp, Red, Array, 3 Diode 173 

LD 464 Lamp, Red, Array, 4 Diode 173 

LD 466 Lamp, Red, Array, 6 Diode 173 

LD 468 Lamp, Red, Array, 8 Diode 173 

LD 469 Lamp, Red, Array, 9 Diode 173 

LD 470 Lamp, Green, Array, 10 Diode 175 

LD 471 Lamp, Green, Single, Diode 175 

LD 473 Lamp, Green, Array, 3 Diode 1 75 

LD474 Lamp, Green, Array, 4 Diode 175 

LD 476 Lamp, Green, Array, 6 Diode 1 75 

LD 477 Lamp, Green, Array, 7 Diode 1 75 

LD 478 Lamp, Green, Array, 8 Diode 1 75 

LD 479 Lamp, Green, Array, 9 Diode 175 

LD 480 Lamp, Yellow, Array, 10 Diode 177 

LD 481 Lamp, Yellow, Single Diode 177 

LD 484 Lamp, Yellow, Array, 4 Diode 177 

LD 486 Lamp, Yellow, Array, 6 Diode 177 

LD 488 Lamp, Yellow, Array, 8 Diode 177 

LD 602-2 Lamp, Hi. Eff. Red, Arrow .63 mod 143 

LD 602-3 Lamp, Hi. Eff. Red, Arrow 1 .0 mod 143 

LD 602-4 Lamp, Hi. Eff. Red, Arrow 1.6 mcd 143 

LD 606-2 Lamp, Yellow, Arrow 63 mcd 143 

LD 606-3 Lamp, Yellow, Arrow 1.0 mcd 143 

LD 606-4 Lamp, Yellow, Arrow 1.6 mcd 143 

LD 607-2 Lamp, Green, Arrow .63 mcd 143 

LD 607-3 Lamp, Green, Arrow 1 .0 mcd 143 

LD 607-4 Lamp, Green, Arrow 1.6 mcd 143 

LPT-100 Phototransistor, Ceramic, 30°, .2 mA 347 

LPT-100A " Phototransistor, Ceramic, 30°, 1.0 mA 347 

LPT-100B Phototransistor, Ceramic, 30°, 1 .3 mA 347 

LPT-110 Phototransistor, Ceramic, 30°, .2 mA 347 

LPT-110A Phototransistor. Ceramic, 30°, .6 mA 347 

LPT-110B Phototransistor, Ceramic, 30°, .8 m A 347 

OBG-IOOO Display, Orange, 10 Element Bar Graph 63 

OL-30-3 . Lamp, Orange, TVA, 3.0 mcd, 20 m A 111 

OL-30-6 Lamp, Orange, T1%, 6.0 mcd, 20 mA Ill 

OL-31-2 Lamp, Orange, T1, 1.5 mcd, 20 mA 159 

OL-31-4 Lamp, Orange, T1, 4.0 mcd, 20 mA 159 

RBG-10GO Display, Red, 10 Element Bar Graph 63 

RL-2 Lamp, Red, Compact, Diffused 117 

RL-50 Lamp, Red, Sub. Min, Water, Clear 167 

RL-50-01 Lamp, Red, Sub. Min, Red, Diffused 167 

RL-50-O2 Lamp, Red, Sub. Min, Red, Clear 167 

RL-54 Lamp, Red, Sub. Min, .2 mcd 169 

RL-55 Lamp, Red, Sub. Min, 2.0 mcd, 20 mA 170 

RL-55-5 Lamp, Red, Sub. Min, 0.8 mcd, 20 mA 170 

RL-209A Lamp, Red, T1, .050" Leads, .5 mcd 157 

RL-209-1 Lamp, Red, T1 , .050" Leads, 1 .0 mcd 157 

RL-209-2 Lamp, Red, T1, .050" Leads, 2.0 mcd 157 

RL-2000 Lamp, Red, 11%, 1 .6 mcd, 20 m A 105 

RL-4403 Lamp, Red, 713/4,0.8 mcd, 20 mA 105 



* Not recommended for new design— phasing out. 



Part 

Number Description Page 

RL-4480 Lamp, Red, 71 , .100 Leads, .3 mcd 155 

RL-4480-1 Lamp, Red, 71, .100 Leads, 1.0 mcd 155 

RL-4480-2 Lamp, Red, 71 , .100 Leads, 2.0 mcd 155 

RL-4480-5 Lamp, Red, 71 , .100 Leads, No Min mcd 155 

RL-4484 Lamp, Red, 71 , .050 Leads, No Min mcd 157 

RL-4850 Lamp, Red, 713/4, No Min mcd 105 

RL-5053-1 Lamp, Red, 713/4, 1.0 mcd, 20 mA 107 

RL-5053-2 Lamp, Red, 713/4, 1.6 mcd, 20 mA 107 

RL-5053-3 Lamp, Red, 713/4, 2.5 mcd, 20 mA 107 

RL-5053A Lamp, Red, 713/4, 0.3 mcd, 20 mA 107 

RL-5054-1 Lamp, Red, 71 3/4, 1 .0 mcd, 10 mA 109 

RL-5054-2 Lamp, Red, 713/4, 2.0 mcd, 10 mA 109 

RLC-200 Lamp, Red, 713/4, Constant Current 20 mA 187 

RLC-201 Lamp, Red, 713/4, Constant Current 10 mA 189 

RLC-210 Lamp, Red, 71, Constant Current 10 mA 191 

RL71 Lamp, Red, 71 , Flangeless, Diffused 165 

SFH 100 Photodiode, 150 n A 327 

SFH 200 Photodiode. 20 nA, 1 .0 mS 329 

SFH 202 Photodiode, 10 nA, .5 nS 303 

SFH 203 Photodiode, 7.5 nA, 1 .0 /uS . . : 309 

SFH 204 Photodiode, .1 1 nA, 4 mS 339 

SFH 205 Photodiode, 50 ^A, 50 nS 333 

SFH 206 Photodiode, 50mA, 50 nS . . l 335 

SFH 206K Photodiode, 70 nA. 50 nS 337 

SFH 305-2 Photoxtr, Miniature, 16°, 1 .0 mA .,4^ 361 

SFH 305-3 Photoxtr, Miniature, 16°, 1 .6 mA . . ! 361 

SFH 309 Photoxtr, 71 , 1 mA 342 

SFH 400-1 Emitter, Infrared, 70-18, 6°, 12.5 mW 271 

SFH 400-2 Emitter, Infrared, 70-18, 6°, 20 mW 271 

SFH 400-3 Emitter, Infrared, 70-18, 6°, 32 mW 271 

SFH 401-1 Emitter, Infrared, 70-18, 15°, 6.3 rtiW 267 

SFH 401-2 Emitter, Infrared, 70-18, 15°, 10 mW 267 

SFH 401-3 Emitter, Infrared, 70-18, 15°, 16 mW, 267 

SFH 402-1 Emitter, Infrared, 70-18, 40°, 1 .6 mW . . : 275 

SFH 402-2 Emitter, Infrared, 70-18, 40°, 2.5 mW 275 

SFH 402-3 Emitter, Infrared, 70-18, 40°, 4.0 mW 275 

SFH 404 Emitter, Infrared, 70-18, 60°, lOO /xWfe 283 



SFH 405-1 Emitter, Infrared, 70-18, 16°, 1.0 mW 291 

SFH 405-2 Emitter, Infrared, 70-18, 16°, 1.6 mW 291 

SFH 405-3 Emitter, Infrared, 70-18, 16°, 2.5 mW 291 

SFH 405-4 Emitter, Infrared, 70-18, 16°, 4.0 mW 291 

SFH 407-1 Emitter, Infrared, 70-46, .3 mW 285 

SFH 407-2 Emitter, Infrared, 70-46, .63 mW 285 

SFH 407-3 Emitter, Infrared, 70-46, 1 .0 mW .i;-;,. 285 

SFH 409 Emitter, Infrared, 71 , 30°, 7 mW 279 

SFH 500 Photoxtr, 70-18, 700 /uA 357 

SFH 600-0 Isolator, Sngl., 40% Ctr, 2800 V 225 

SFH 600-1 Isolator, Sngl., 63% Ctr, 2800 V .225 

SFH 600-2 Isolator, Sngl., 100% Ctr, 2800 V . . . . .; 225 

SFH 600-3 Isolator, Sngl., 160% Ctr, 2800 V . . .\ 225 

SFH 601-1 Isolator, Sngl., 40% Ctr, 5300 V 229 

SFH 601-2 Isolator, Sngl., 63% Ctr, 5300 V 229 

SFH 601-3 Isolator, Sngl., 100% Ctr, 5300 V 229 

SFH 601-4 Isolator, Sngl., 160% Cir, 5300 V 229 

SFH 900 Reflection Emitter/Sensor 261 

7P60 Photovoltaic Cell, 1.0 mA 367 

7P 61 Photovoltaic Cell, 1 .0 mA 367 

YBG-1000 Display, Yellow, 10 Element Bar Graph 63 

YL-56 Lamp, Yellow, Sub Min. Axial 172 

YL-212 Lamp, Yellow, 71, 1.0 mcd, 10 mA : ... 161 

YL-4484 Lamp, Yellow, 71 , No Min. mcd 161 

YL-4550 Lamp, Yellow, 713/4, 1.0 mcd, 10 mA 113 

YL-4850 Lamp, Yellow, 713/4, No Min. mcd 113 
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LED NUMERIC DISPLAYS 



Pack- 
age 
Type 


Package Outline 


Part 
Number 


Char- 
acter 
Height 


Description 


Polarity 


Color 


Luminous Intensity 

per segment 
Typ ly IpimA) 


PAGE 


Compact 
Single 
Digit 
Encap- 
sulated 
(Filled 
Reflec- 
tor) 




HD1075R 




7 seg, D.P. right 


C.A. 


Red 


BOOjucd 20 


19 








HD1077R 




7 seg. D.P. right 


C.C. 




a 




HD1075O 


7 seg. D.R right 


C.A. 


Hi. Eff. 
Red 


lOOO/ucd 15 




HD1077O 


7 mm 
.28" 


7 seg. D.P. right 


C.C. 






HD1075Y 


7 seg. D.R right 


C.A. 


Yellow 


900Mcd 1 5 






HD1077Y 


7 seg. D.R right 


C.C. 




HD1075G 


7 seg. D.R right 


C.A. 


Green 


lOOOMCd 15 


HD1077G 


7 seg. D.R right 


C.C. 


Compact 
Four 
Digit 
Encap- 
sulated 
(Filled 
Reflec- 
tor) 








DL-4770 


7 mm 
.28" 


7 seg. D.R right 


C.C. 


Red 


ISOjticd 10 


23 




fl sa a 




DLO-4770 


7 seg. D.R right 


C.C. 


Hi. Eff. 
Red 


400/icd 10 








Compact 
Single 
Digit 
Encap- 
sulated 
(Filled 
Reflec- 
tor) 




HD1 105R 


10mm 
.39" 


7 seg. D.R right 


C.A. 


Red 


lOOO/icd 25 


27 


HD1 106R 


±1 overflow 


HD1 107R 


7 seg. D.R right 


C.C. 


HD1108R 


±1 overflow 












HD1 105O 


7 seg. D.P. right 


C.A. 


Hi. Eff. 
Red 


lOOOMCd 15 




i 




fl 




HD1 106O 


+ 1 overflow 


HD1 107O 


7 seg. D.R right 


C.C. 


HD1 1080 


±1 overflow 


HD1 105Y 


7 seg. D.P. right 


C.A. 


Yellow 


gOOMcd 1 5 












HD1 106Y 




±1 overflow 




HD1 107Y 


7 seg. D.R right 


C.C. 


HD1 108Y 


±1 overflow 


HD1 105G 


7 seg. D.P. right 


C.A. 


Green 


lOOOMCd 15 


HD1 106G 


±1 overflow 


HD1 107G 


7 seg. D.R right 


C.C. 


HD1108G 


±1 overflow 


Single 
Digit 
Encap- 
sulated 
(Filled 
Reflec- 
tor) 




DL-7750S 


1 1mm 
.43" 


7 seg. D.P. left 


C.A. 


Red 


400Mcd 20 


31 


DL-7751 S 


7 seg. D.R right 


DL-7756S 


±1 overflow 


UNIV. 


DL-7760S 


7 seg. D.R right 


C.C. 














UHJ-/00U0 


1 can r\ D l^f-f- 

/ Scy. U*. r. IcTt 


C.A. 


Hi. Eff. 
Red 


1720Mcd 20 


H 




o 
a 




DLO-7651S 


7 seg. D.P. right 




DLO-7653S 


7 seg. D.R right 


C.C. 


DLO-7656S 


±1 overflow 


UNIV. 


DLY-7660S 


7 seg. D.R left 


C.A. 


Yellow 


ISOOjucd 20 






DLY-7661S 


7 seg. D.R right 








DLY-7663S 


7 seg. D.R right 


C.C. 




DLY-7666S 


±1 overflow 


UNIV. 


DLG-7670S 


7 seg. D.R left 


C.A. 


Green 


640jucd 20 


DLG-7671S 


7 seg. D.R right 


DLG-7673S 


7 seg. D.P. right 


C.C. 




±1 overflow 


UNIV 


Single 
Digit 
Encap- 
sulated 
(Filled 
Reflec- 




HD1131R 


13.5 
.53" 


7 seg. D.R right 


C.A. 


Red 


MOOMcd 35 


35 


HD1 132R 


±1 overflow 


HD1133R 


7 seg. D.P. right 


C.C. 


HD1 134R 


±1 overflow 








nu 1 1 1 (J 


/ seg. u.r. rigni 


C.A. 


Hi. Eff. 
Red 


1400/ucd 20 




-L 




fl 




HD1 1320 


±1 overflow 




HD1 1330 


7 seg. D.R right 


C.C. 


HD1 1340 


±1 overflow 


HD1 131 Y 


7 seg. D.R right 


C.A. 


Yellow 


1300jucd 20 


HD1 132Y 


±1 overflow 








HD1 133Y 


7 seg. D.R right 


C.C. 




HD1134Y 


±1 overflow 


HD1131G 


7 seg. D.R right 


C.A. 


Green 


1400Mcd 20 


HD1132G 


±1 overflow 


HD1133G 


7 seg. D.R right 


C.C. 


HD1134G 


±1 overflow 
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LED NUMERIC DISPLAYS 



Pack- 
age 
Type 



Package Outline 



Part 
Number 



Char- 
acter 
Height 



Description 



Polarity 



Coloi 



Luminous Intensity 

per segment 
Typ ly Ipt'flA) 



Page 



Single 
Digit 
Encap- 
sulated 
(Filled 
Reflec- 
tor) 



DL-3400 



7 seg. P.P. left 



DL-3401 



DL-3403 



' I 




DL-3405 



20mm 
.8" 



7 seg. P.P. left 



C.A. 



7 seg. P.P. left 



7 seg. P.P. left 



CO. 



Red 



900Mcd 20 



PL-3406 



±1 overflow 



UNIV. 



PLO-3900 



. P.P. left 



PLO-3901 



PLO-3903 



PLO-3905 



20mm 
.8" 



7 seg. P.P. left 



C.A. 



7 seg. P.P. left 



7 seg. P.P. left 



Hi. Eff. 
Red 



2000Mcd 20 



+ 1 overflow 



UNIV. 



Single 
Pigit 
Light 
Pipe 



^PL-701 



±1 overflow 



C.A. 



^PL-702 



7.6mm 
.3" 



. P.P. left 



7 seg. P.P. right 



300iucd 



41 



43 



^PL-707 



7 seg. P.P. left 



^PL-707R 



7 seg. P.P. right 




±1 overflow 



PL-747 



PL-749 



16mm 
.63" 



7 seg. P.P. left 



C.A. 



±1 overflow 



Red 



700)ucd 20 



PL-750 



7 seg. P.P. left 



C.C. 



Two 
Pigit 
Light 
Pipe 




O O 
O. O. 



PL-721 



PL-722 



13mm 
.51" 



PL-728 



7 seg. P.P. right 



C.A. 



400jucd 



20 



49 



C.C. 



Two 
Digit 
Air Re- 
flector 




±1 overflow 



C.C. 



PL-527 



PL-528 



12.7mm 
.50" 



7 seg. D.P. right 



Red 



400iucd 20 



C.C. 



^DLO-524 



51 



^PLO-527 



^PLO-528 



7 seg. P.P. right 



C.A. 



Hi. Eff. 
Red 



1200Mcd 20 



C.C. 



Multl 
Pigit 
Magni- 
fied 
Mono- 
lithic 



gagg 



PL-330M 



PL-340M 



2.8mm 
.11" 



7 seg. 3 Pigit 



7 seg. 4 Pigit 



DL-430M 



3.8mm 
.15" 



7 seg. 3 Pigit 



7 seg. 2 Pigit 



C C 

MULTI- 
PLEX 



Red 



1 SOOjucd 



53 



NOT RECOMMENDEP FOR NEW PESIGN-PHASING OUT 
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LED ALPHANUMERIC DISPLAYS 



Pack- 
age 
Type 


Package Outline 


Part 
Number 


Char- 
acter 
Height 


Description 


Polarity 


Color 


Luminous Intensity 

per segment 
Typ iy Iptf^A) 


Page 


Single 
Char. 
Encap- 
sulated 
(Filled 
Reflec- 
tor) 








=> 


HD14101R 


10mm 
.39" 


14 seg. D.P. right 


C.A. 


Red 


850Mcd 25 


55 


HD14101G 


14 seg. D.P. right 


Green 


lOOOjucd 15 








DL-5735 


1 7.5mm 
.69" 


5x7 dot matrix 


MULT. 


Red 


200MCd 20 


61 


Single 
Char. 
Hybrid 








DL-57 


9mm 
.35" 


5x7 dot matrix 


MULT. 


Red 


400Mcd 10 


57 


4 Char. 
Magnified 
Mono- 
lithic 








DL-416 


4mm 
.16" 


16 seg., 4 digit 


MULT. 


Red 


200Mcd 5 


59 



LED BAR GRAPH DISPLAYS 



10 Ele- 
ment En- 
capsulated 
(Filled 
Reflector) 
Linear 
Display 








RBG-1000 


3.8mm 
.15" 


10 element 
bar graph 


Separ- 
ately 
address- 
able 
anode 
and 

Cathode 


Red 


500)ucd 20 


63 




DDDDDDDDDD 




OBG-1000 


Hi. Eff. 
Red 


2500Mcd 20 


YBG-1000 


Yellow 


2000jucd 20 








GBG-1000 


Green 


2000iucd 20 
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litronix 

A Siemens Company 



HD1075 R,HD1077R 

RED 

HD 1075 0,HD 1077 O 

HIGH EFFICIENCY RED 

HD 1075 Y,HD 1077 Y 

YELLOW 

HD 1075 G, HD 1077 G 



GREEN 



0.28 INCH (7 mm) SEVEN SEGMENT NUMERIC DISPLAY 




FEATURES 

• Rugged Encapsulated Package 

• 0.28 Inch (7 mm) Digit Height 

• Choice of Colors 

• Common Anode or Common Cathode 

• Wide Viewing 

• Intensity Coded for Display Uniformity 



Package Dimension in inches (mm) 




.236-004 
(6,0-0.1) 



.050 
(1.27) 



.358±.020 
(9,1±0,5J 




(0.25) 



.378±.020 
(9,6±a5) 



^.020 
^(0,5) 



DESCRIPTION 

The 0.28 inch (7 mm) Digit Height Series of 
HD1075/1077 Seven Segment Displays 
offers the choice of common anode or common 
cathode with right hand decimal point. 

These displays have good viewing and can be used in 
electronic instruments, point-of-sale systems, clocks, and 
other general industrial and consumer applications. All 
displays have a light grey face. 

Contrast enhancement filters are recommended for use 
with all displays. 



Specif ications are subject to change without notice. 



Product 


Color 


Description 


HD1075 R 


Red 


Common Anode Right Decimal 


HD1077 R 


Red 


Common Cathode Right Decimal 


HD1075O 


High Efficiency Red 


Common Anode Right Decimal 


HD1077O 


High Efficiency Red 


Common Cathode Right Decimal 


HD1075 Y 


Yellow 


Common Anode Right Decimal 


HD1077 Y 


Yellow 


Common Cathode Right Decimal 


HD1075G 


Green 


Common Anode Right Decimal 


HD1077G 


Green 


Common Cathode Right Decimal 
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MAXIMUM RATINGS 



Power Dissipation (Per Segment) ^. 40 mW 

Operating Temperature -35° to +85°C 

Storage Temperature -40** to +85**C 

D.C. Forward Current per segment 

HD1075R, HD1077 R 20 mA 

HD1075 0, HD1077 O, HD1075 G, HD1077 G, HD1075 Y, HD1077 Y 15 mA 

Peak Forward Current (t < 10 /us) 

HD1075R,HD1077 R 400 mA 

HD1075 O, HD1077 O, HD1075 G, HD1077 G, HD1075 Y, HD1077 Y 150 mA 

Reverse Voltage 6 V 

Thermal Resistance (Junction to Air) 1 70 K/W 

Soldering Temperature (Less than 5 sec @ min distance of 2 mm) 230°C 



Optoelectronic 


Characteristics ^ 


^2SC 










Parameter 


Min 


Typ 


Max 


Units 


Conditions 




Luminous Intensity (Per Segment) 
















HD1075 R, HD1077 R 


120 


350 




Mcd 


'f = 


10 mA 








800 




MCd 


'f = 


20 mA 




HD1075 0, HD1077 


90 


260 






•f = 


5 mA 








1000 




Mcd 


»F = 


15mA 




HD1075 Y, HD1077 Y 


90 


200 




Mcd 


«F = 


5fnA 








900 




Mcd 


'f " 


15 mA 




HD1075G, HD1077G 


120 


260 




Mcd 


«F = 


5 mA 








1000 




Mcd 


'f = 


15mA 




Forward Voltage 
















HD1075 R, HD1077 R 




1.6 


2.0 


V 


»F = 


10 mA 




HD1075 0, HD1077 0, HD1075 G. HD1077 G 




1.9 


2.4 




'f " 


5 mA 




HD1075 Y, HD1077 Y 




1.9 


2.4 


V 


lp = 


5 mA 




Reverse Current 




0.01 


10 


mA 


Vr 


= 6V 




Peak Emission Wavelength 
















HD1075R, HD1077 R 




665 




nm 








HD1075 0, HD1077O 




645 




nm 








HD1075G. HD1077G 




560 




nm 








HD1075 Y,HD1077 Y 




590 




nm 








Rise Time/Fall Time 
















HD1075R,HD1077 R 




5 




ns 








HD1075 0, HD1077 0, HD1075 Y, HD1077 Y 




100 




ns 








HD1075 G, HD1077G 




50 




ns 








Capacitance 
















HD1075 R, HD1077 R 




40 




Pf 


Vr 


= Ovf = 


IMHz 


HD1075 0, HD1077O 




12 




Pf 


Vr 


= Ovf = 


1MHz 


HD1075 G, HD1077 G 




45 




pf 


Vr 


= Ovf = 


1MHz 


HD1075 Y, HD1077 Y 




10 




pf 


Vr 


= Ovf = 


1MHz 



20 




a 








B 


10 




8 




6 








m 






9 




7 






2 




4 














1 




3 




5 






a 







TOP VIEW 



HD1075 

PIN FUNCTION 

1 CATHODE SEGMENT E 

2 CATHODE SEGMENT D 

3 COMMON ANODE 

4 CATHODE SEGMENT C 

5 CATHODE DECIMAL POINT 

6 CATHODE SEGMENT B 

7 CATHODE SEGMENT A 

8 COMMON ANODE 

9 CATHODE SEGMENT G 
10 CATHODE SEGMENT F 



HD1077 

PIN FUNCTION 

1 ANODE SEGMENT E 

2 ANODE SEGMENT D 

3 COMMON CATHODE 

4 ANODE SEGMENT C 

5 ANODE DECIMAL POINT 

6 ANODE SEGMENT B 

7 ANODE SEGMENT A 

8 COMMON CATHODE 

9 ANODE SEGMENT G 
10 ANODE SEGMENT F 
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litronix 

A Siemens Company 




FEATURES 

• 0.28 inch (7 mm) Digit Height 

• Rugged Encapsulated Pacicage 

• Fiiled Refiector Construction 

• End Stacicabie IVIoduie 

• Intensity Coded for Display 
Uniformity 

• Right Hand Decimal 

• Colon Included for Clock 
Applications 

DESCRIPTIOIM 

The DL-DLO-4770 is a 0.28 inch (7 mm) 
four-digit display in a 0.39 x 1.26 inch 
(10 mm X 32 mm) package. The units are 
end stackable and offer a colon for time- 
keeping and other operations. The DL/DLO- 
4770 is designed to serve a wide variety of 
industrial and consumer applications re- 
quiring medium-sized digits in a very small 
package. 



DL-4770 

RED 

DLO-4770 

HIGH EFFICIENCY RED 
7-SEGMENT 4 DIGIT DISPLAY 



Package Dimensions in inches (mm) 

10° TYP 



DIGIT K 






t T- 

■39 ,28 
(10) (7) ^ 

i ^ 




O C 
Oo nl 


a Oo 


,19 _ 
(5) 




^^(12) 






10 .30 .40 .55 
(2.54) (7.6) (10.2) (14) 









.00 












— 1 


^- 








) — 

.00 _ 


— 1 
















,9 


) 1 — 

,10 





Top View 



9 
10 
11 
12 
13 



Function 

Digit 1 Cathode 
Segment B Anode 
Segnnent C Anode 
Digit 2 and Lower 
Colon Cathode 
Segnnent A Anode 
Segnnent D Anode 
Decimal Point 

Anode 
Digit 3 and Upper 
Colon Cathode 
Colon Anode 
Segment F Anode 
Segment E Anode 
Segment G Anode 
Digit 4 Cathode 



Maximum Ratings @ 25 C 

Power Dissipation (package) 820 mW 

Derate Linearly from 25°C -13.7 mW/°C 

Storage Temperature -20° C to +85° C 

Operating Temperature -20° C to +85° C 

Continuous Forward Current 

DL-4770 (per segment) 30 mA 

DL-4770 (all segments lit) 12 mA/seg 

DLO-4770 (per segment) 25 mA 

DLO-4770 (all segments lit) 10 mA/seg 

Peak Inverse Voltage 

DL-4770 3 V 

DLO-4770 3 V 

Opto-Eiectronic Characteristics Per Segment {@ 25*^0) 

Test 

Parameter M\n 

Luminous Intensity/Segment 
(Digit Average) 

.08 
.25 



Typ 



DL 

DLO 
Forward Voltage 

DL 

DLO 
Reverse Current 

DL 

DLO 

Peak Emission Wavelength 
DL 
DLO 



.18 
.40 



660 
630 



Max 


Unit 


Condition 




mod 


If = 10 mA 




mod 


lp = 10 mA 


2.0 


V 


If = 20 mA 


2.8 


V 


If = 20 mA 


100 


mA 


Vr = 3V 


100 


mA 


Vr = 3V 




nm 






nm 





Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



DL-7730 Series 



RED 

DLO-7610 Series 

HIGH EFFICIENCY RED 

0.3 INCH SEVEN SEGMENT NUMERIC DISPLAY 

PRELIMINARY 




Physical Dimensions (inches) 



FEATURES 

• Rugged Encapsulated Package 

• Filled Reflector Construction 

• Choice of Red or High Efficiency Red 

• Choice of Common Anode (Left or Right D.P.) 
Common Cathode 

• Sharp Clear 0.3 inch (7.62 mm) Character 

• Wide Viewing Angle 

• Good "Off" Segment Contrast 

• Intensity Coded for Display Uniformity 

• Standard 0.3 inch Dual-lnline-Package Leads 
on 0.1 centers 




Jl_1I -ll-.01Typ. 



^.30 ^ 



DESCRIPTION 

The DL-7730 and DLO-7610 Series are 0.3 inch 
(7.62 mm) Red and High Efficiency Red LED displays. 
Both series offer a choice of either common anode or 
common cathode versions, right or left decimal point 
as well as a polarity and overflow indicator. 

These displays were designed for viewing distances of 
up to 10 feet and can be used in instruments, point-of- 
sale systems, clocks, and other general industrial and 
consumer applications. 

The DL-7734 and DLO-761 4 are pin for pin compatible 
with the DL-304 and DL-704. 

These displays are painted to match the appearance of 
an unlit segment in order to maximize contrast en- 
hancement. Contrast enhancement filters are recom- 
mended for use with all displays. 



Part Number Color 

DLO-7610 High Efficiency Red Common 

DLO-7611 High Efficiency Red Common 

DLO-761 3 High Efficiency Red Common 

DLO-7614 High Efficiency Red Common 

DL-773G Standard Red Common 

DL-7731 Standard Red Common 

DL-7734 Standard Red Common 

DL-7740 Standard Red Common 



Description 

Anode Left Hand Decimal (14 pin pkg) 

Anode Right Hand Decimal (14 pin pkg) 

Cathode Right Hand Decimal (10 pin pkg) 

Cathode Right Hand Decimal (14 pin pkg) 

Anode Left Hand Decimal (14 pin pkg) 

Anode Right Hand Decimal (14 pin pkg) 

Cathode Right Hand Decimal (14 pin pkg) 

Cathode Right Hand Decimal (10 pin pkg) 



Specifications subject to change 
without notice. 
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DL-7730 and DLO-7610 Series 



CATHODE A 
CATHODE F 
ANODE 
NO PIN 
NO PIN 
CATHODE DP 
CATHODE E 
CATHODE D 
NO CONN. 
CATHODE C 
CATHODE G 
NO PIN 
CATHODE B 
ANODE 



CATHODE A 
CATHODE F 
ANODE 
NO PIN 
NO PIN 
NO CONN. 
CATHODE E 
CATHODE D 
CATHODE DP 
CATHODE C 
CATHODE G 
NO PIN 
CATHODE B 
ANODE 



CATHODE 
ANODE F 
ANODE G 
ANODE E 
ANODE D 
CATHODE 
ANODE DP 
ANODE C 
ANODE B 
ANODE A 



ANODE F 
ANODE G 
NO PIN 
CATHODE 
NO PIN 
ANODE E 
ANODE D 
ANODE C 
ANODE DP 
NO PIN 
NO PIN 
CATHODE 
ANODE B 
ANODE A 



MAXIMUM RATINGS 





High Efficiency 


Power Dissipation per Segment 


Standard Red Red 










Storage Temperature 








Peak Forward Current 








Continuous Forward Current 




per Segment or D.P, . . 




Peak Inverse Voltage 




per Segment or D.P 








(1/16 inch below seating plane) 





ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta = 25° C 
STANDARD RED DL-7730/7731/7734/7736/7740 



Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 


Luminous Intensity /Segment 
(Digit Average) 


'v 


'peak = 100 mA 
10% Duty Cycle 




200 




Mcd 




K 


If = 20 mA 


100 


350 






Peak Wavelength 


\ peak 






655 




nm 


Forward Voltage/Segment or D.P. 


Vf 


If = 20 mA 




1.6 


2.0 


V 


Reverse Current/Segment or D.P. 


Ir 


Vr = 6V 




10 


100 


juA 


Response Time 


tr^tf 






10 




ns 


Temperature Coefficient of Vf/Segment or D.P. 


AVf/°C 






-2.0 




mV/°C 


HIGH EFFICIENCY RED DLO-76 10/76 11/76 13/76 14/76 16 






Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 






5 mA D.C. 


70 


250 






Luminous Intensity/Segment 
(Digit Average) 


Iv 


20 mA D.C. 




1430 




Mcd 




60 mA Pk: 1 of 
6 Duty Factor 




810 




Peak Wavelength 


\ peak 






635 




nm 






If = 5 mA 




1.7 






Forward Voltage/Segment or D.P. 


Vf 


If = 20 mA 




2.0 


2.5 


V 






If = 60 mA 




2.8 






Reverse Current/Segment or D.P. 


Ir 


Vf,=6V 




10 




mA 


Response Time 


tr.tf 






90 




ns 


Temperature Coefficient of Vf/Segment or D.P. 


AVf/°C 






-2.0 




mV/°C 
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Iitronix 

A Siemens Company 



RED 

HD 11 

HIGH EFF 

HD 11 

YELLOW 

HD 11 

GREliN 



HD 


1106 R, 


HD 


1107 R, 


HD 


1108 R 


HD 

RED 

HD 


1106 0, 


HD 


1107 O, 


HD 


1108 


1106 Y, 


HD 


1107 Y, 


HD 


1108 Y 


HD 


1106 G, 


HD 


1107 G, 


HD 


1108 G 



0.39 INCH (10 mm) SEVEN SEGMENT NUMERIC DISPLAY 




Package Dimensions in Inches (mm) 



4 



o 
a 



.278 ± .006 
(7.05 ± .15)' 



(2.54) 



1^ (7^2) -*\ 



FEATURES 

• Rugged Encapsulated Paclcage 

• Large 0.39 inch (10 mm) Digit Height 

• Choice of Colors 

• Common Anode or Common Cathode 

• Wide Viewing 

• Intensity Coded for Display Uniformity 

• ±1 Polarity Overflow 



DESCRIPTION 

The 0.39 inch (10 mm) Digit Height Series of 
HD1 105/1 107 Seven Segment Displays offers the 
choice of common anode or common cathode with 
right hand decimal point. 

The HD1 106/1 108 overflow displays also offer the 
choice of common anode or common cathode 
versions with right hand decimal point. 

These displays were designed for viewing distances 
of up to 10 feet and can be used in electronic 
instruments, point-of-sale systems, clocks, and other 
general industrial and consumer applications. All 
displays have a light grey face. 

Contrast enhancement filtered are recommended for 
use with ail displays. 



Specifications subject to change without notice. 
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MAXIMUM RATINGS 



Power Dissipation Per Segment (Tgmb = 45**C) 50 mW 

Operating Temperature -35° to +85°C 

Storage Temperature -40° to +85°C 

D.C. Forward Current Per Segment (Tgmb = 45°C) 

HD1105R, HD1106R, HD1107R, HD1108R 25 mA 

HD11050, HD1106O, HD1107O, HD1108O 17.5 mA 

HD1105G, HD1106G, HD1107G, HD1108G . 17.5 mA 

HD1 105Y, HD1 106Y, HD1 107Y, HDl 108Y 17.5 mA 

Peak Forward Current (t < 10 ms, Tgmb 

=45°C) 

HDl 105R, HDl 106R, HD1 107R, HD1 108R 400 mA 

HDl 1050, HD1106O, HDl 1070, HD1108O 150 mA 

HD1105G, HD1106G, HDl 107G, HDl 108G 150 mA 

HD1105Y,HD1106Y, HD1107Y, HD1108Y 150 mA 

Reverse Voltage. 6 V 

Thermal Resistance (Junction to Air) 

HDl 105/HD1 107 series 135 K/W 

HDl 106/HD1 108 series 185 K/W 

Soldering Temperature (Less than 5 sec @ min distance of 2 mm) 230°C 



Optoelectronic Characteristics @ 25°C 



Parameter 


Min 


Typ 


Max 


Units 


Condition 


Luminous Intensity (Per Segment) 












HD1105R, HD1106R, HD1107R, HD1108R 


120 


350 




Mcd 


If = 10 mA 






1000 




/Ltcd 


If = 25 mA 


HDl 105O, HD1 106O, HD11070, HD1 108O 


90 


260 




Mcd 


Ip = 5 mA 






1000 




MCd 


If = 15 mA 


HD1105G, HD1106G, HD1107G, HD1108G 


120 


260 




/KCd 


If = 5 mA 






1000 




Mcd 


If = 15 mA 


HD1105Y, HD1106Y, HD1107Y, HD1108Y 


90 


200 




Mcd 


If = 5 mA 






900 




MCd 


If = 15mA 


Forward Voltage 












HD1105R. HD1106R, HD1107R, HD1108R 




1.6 


2.0 


V 


If = 10mA 


HD11050, HDl 106O, HDl 1070, HDl 108O 




1.9 


2.4 


V 


If = 5 mA 


HDl 105G, HDl 106G, HDl 107G, HDl 108G 




1.9 


2.4 


V 


If = 5 mA 


HD1105Y, HD1106Y, HD1107Y, HD1108Y 




1.9 


2.4 


V 


If = 5 mA 


Reverse Current 




0.01 


10 


mA 


Vr = 6 V 


Peak Emission Wavelength 












HD1105R, HD1106R, HD1107R, HD1108R 




665 




nm 




HD1105O, HD1106O, HD1107O, HD1108O 




645 




nm 




HD1105G, HD1106G, HD1107G, HD1108G 




560 




nm 




HDl 105Y, HDl 106Y, HD1107Y, HDl 108Y 




590 




nm 




Rise Time/Fall Time 












HD1105R, HD1106R, HD1107R, HD1108R 




5 




ns 




HDl 105O, HDl 106O, HDl 107O, HDl 1080 




100 




ns 




HDl 105G, HD1 106G, HDl 107G, HDl 108G 




50 




ns 




HD1105Y. HD1106Y, HD1107Y, HD1108Y 




100 




ns 




Capacitance 












HD1105R, HD1106R, HD1107R, HD1108R 




40 




pf 


VR=Ovf = 


HD1105O, HD1106O, HD1107O, HDl 1080 




12 




Pf 


Vr =Ovf = 


HDl 105G, HDl 106G, HDl 107G, HDl 108G 




45 




pf 


VR=Ovf = 


HD1105Y, HD1106Y, HD1107Y, HD1108Y 




10 




pf 


VR=Ovf= 



SpecKications subject to change without notice. 
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Product 


Color 




RoH 


null UD n 


RpH 


uni in7R 


Rari 


MDI IHRR 

null uon 


neu 


nu 1 luou 


High Efficiency Red 


nu 1 lUDU 


High Efficiency Red 


uni inin 


High Efficiency Red 


Lini inftn 
null uo\j 


nign ciriciency neci 


uni inKn 
null uoo 


Green 


uni if\fiCi 


Green 


HD1107G 


Green 


HD1108G 


Green 


HD1105Y 


Yellow 


HD1106Y 


Yellow 


HD1107Y 


Yellow 


HD1108Y 


Yellow 



HD 1106/1108 




Top View 



Description 

Common Anode Right Decimal 
Common Anode ±1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode ±1 Right Decimal 
Common Anode Right Decimal 
Common Anode ±1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode ±1 Right Decimal 
Common Anode Right Decimal 
Common Anode ±1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode ±1 Right Decimal 
Common Anode Right Decimal 
Common Anode ±1 Right Decimal 
Common Cathode Right Decimal 
Common Cathode ±1 Right Decimal 

HD 1105/1107 




Top Vlaw 





1 


Cathode Dq 




1 


Cathode G 




2 


Anode Dq 




2 


Cathode F 




3 


Cathode C 




3 


Comnnon Anode 


HDn06R 


4 


Cathode 


HD1105 R 


4 


Cathode E 


HD 1106O 


5 


Anode C,Du 


HD1105O 


5 


Cathode D 


HD 11060 


6 


Cathode DP 


HD1105G 


6 


Cathode DP 


HD 1106Y 


7 


Cathode B 


HD1105 Y 


7 


Cathode C 




8 


Anode A,B,DP 




8 


Connnnon Anode 




9 


Cathode A 




9 


Cathode B 




10 


Anode A,B,DP 




10 


Cathode A 



1 Anode Dq 

2 Cathode Dq 

3 Anode C 
HD1108R 4 Anode Du 
HD1108O 5 Cathode C,Du 
HD1108G 6 Anode DP 
HD1108Y 7 Anode B 

8 Cathode A,B,DP 

9 Anode A 

10 Cathode A,B,DP 



1 Anode G 

2 Anode F 

3 Common Cathode 
HDn07R 4 Anode E 
HD1107O 5 Anode D 
HDn07G 6 Cathode DP 
HDn07Y 7 Cathode C 

8 Common Cathode 

9 Anode B 
10 Anode A 
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Iitronix DL-7750S series dlo-zgsos series 

A Siemens Company p^D HIGH EFFICIENCY RED 

DLY-7660S SERIES DLG-7670S SERIES 

YELLOW GREEN 



0.43 INCH SEVEN SEGMENT NUMERIC DISPLAY 

PRELIMINARY 



FEATURES 

• Rugged Encapsulated (Filled Reflector Construction) 

• Choice of Colors (Including High Intensity Red) 
as well as Common Anode (D. P. Left& Right), 
Common Cathode and Universal Polarity Overflow 

• Sharp, Clear .43 Inch Character for Viewing up to 
20 Feet 

• Intensity Coded for Matching Uniformity 

• Standard 14 Pin, .3 inch Pin Spacing, Dual-ln-Line 
Package 



DESCRIPTION 

The DL-7750S, -76508, -7660S, -7670S series are large 
0.43 inch (10.92 mm) Red; Hi-efficiency Red, Yellow, 
and Green seven segment displays. These displays are 



designed for use in instruments, point-of-sale systems, 
clocks, and other general industrial & consumer 
applications. 



Part Number 

DL-7750S 
DL-7751 S 
DL-7756S 
DL-7760S 

OLO-7650S 
DLO-7651 S 
DLO-7653 S 
DLO-7656 S 

DLY-7660S 
DLY-7661 S 
DLY-7663S 
DLY-7666S 

DLG-7670S 
DLG-7671 S 
DLG-7673S 
DLG-7676S 



Color Description 

Standard Red C.A. 7 Segment, D.P. Left 

" C.A. 7 Segment, D.P. Right 

" Univ. ±1 Polarity Overflow 

" C.C. 7 Segment, D.P. Right 

High Efficiency Red C.A. 7 Segment, D.P. Left 

" C.A. 7 Segment, D.P. Right 

" C.C. 7 Segment, D.P. Right 

" Univ. ±1 Polarity Overflow 



Yellow 



Green 



C.A. 7 Segment, D.P. Left 
C.Ai 7 Segment D.P. Right 
C.C. 7 Segment, D.P. Right 
Univ. ±1 Polarity Overflow 

C.A. 7 Segment, D.P. Left 
C.A. 7 Segment, D.P. Right 
C.C. 7 Segment, D.P. Right 
Univ. ±1 Polarity Overflow 
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ELECTRICAL/OPTICAL CHARACTERISTICS AT Ta = 25«C 






STANDARD RED DL-7750S/7751S/7756S/7760S 








Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity/Segment 


•v 
«v 


l, = 10mA 
If = 25 mA 


120 


350 
1000 




/icd 
^cd 






Peak Wavelength 


Xpeak 






665 




nm 






Dominant Wavelength 


Xd 






645 




nm 






Forward Voltage/Segment or D.P. 


Vf 


If = 10 mA 




1.6 


2.0 


V 






Reverse Current/Segment or D.P. 


Ir 


Vr = 6V 




0.01 


10 


mA 






Rise and Fall Time 








5 




ns 




HIGH EFFICIENCY RED DLO-7650S/7651S/7653Snr656S 








Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity/Segment 


iv 


lf = 5mA 
If = 15 mA 


90 


260 
1000 




Iic6 
/tcd 






Peak Wavelength 


Xpeak 






645 




nm 






Dominant Wavelength ^ 


Xd 










nm 






Forward Voltage/Segment or D P. 


V, 


If = 5 mA 




1.9 


2.4 


V 






Reverse Currint/Segment or D.P. 


•r 


Vr«6V 




0.01 


10 


mA 






Rise and Fail Time 








100 




ns 




YELLOW DLY-7660S/7661S/7663Sn^666S 










Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 




Luminous intensity/Segment 


Iv 


If = 5 mA 
If = 15 mA 


90 


200 
900 




/tOd 






Peak Wavelength 


Xpeak 






590 




nm 






Dominant Wavelength 


Xd 






592 




nm 






Forward Voltage/Segment or D.P. 


Vf 


If = 5 mA 




1.9 


2.4 


V 






Reverse Current/Segment or D.P. 


«R 


Vr = 6V 




0.01 


10 


mA 






Rise and Fall Time 


tr. t, 






100 




ns 




GREEN DLG-7670S/7671S/7673S/7676S 










Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 




Luminious Intensity/Segment 


•v 


If = 5 mA D.C. 
If = 15 mA D.C. 


120 


260 
1000 




^cd 
^cd 






Peak Wavelength 


Xpeak 






560 




nm 






Dorninant Wavelength 


Xd 






561 




nm 






Forward Voltage/Segment or D.P. 


V, 


lf = 5mA 




1.9 


2.4 


V 






Reverse Current/Segment or D.P. 


Ir 


Vr = 6V 




0.01 


10 


^A 






Rise and Fall Time 








50 




ns 



















Specifications subject to change without notice. 
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Maximum Ratings 

Power Dissipation per Segment or D.P. @ 25 'C 
Storage Temperature 
Operating Temperature 
Peak Forward Current per Segment or D.P. 
{t<10/isec) 

Continuous Forward Current per Segment or D.P. 
Peak Inverse Voitage per Segment or D.P. 
Lead Soldering Temperature 



Standard 



All 



Red Others 

50 mW 
-40 to +85°C 
-35 to +85-C 



400 mA 



150 mA 



25 mA 17.5 mA 
6.0 V 

230 "C for 3 seconds 



Package Dimensions in Inches (mm) 



DL-7750/7751/7760 
DLO-7650/7651/7653 



DLG-7670/767 1/7673 
DLY-7660/7661/7663 




(10.2) MIN 
1 



.500 MAX. 
(12.7) MAX. 



_rnf 

, .300 I 

~^ (7.62) r~ 



(6.25± 15) 
t 




DL-7756/DLG-7676/DLO-7656/DLY-7666 




.040 (1.02) 

.020 (.510) 




Loo (2.5. 



TOP VIEW All untoleranced dimensions are for reference only. 




TOP VIEW 



D LO-7650/D L Y-7660 
DLG-7670/DL-7750 

Pin Function 

1 Cathode -a 

2 Cathode -f 

3 Anode 

4 No Pin 

5 No Pin 

6 Cathode -d.p. 

7 Cathode -e 

8 Cathode -d 

9 No Conn. 

10 Cathode -c 

11 Cathode -g 

12 No Pin 

13 Cathode -b 

14 Anode 



DLO-7651/DLY-7661 
DLG-7671/DL-7751 



Cathode -a 
Cathode -f 
Anode 
No Pin 
No Pin 
No Conn. 
Cathode -e 
Cathode -d 
Cathode -d.p. 
Cathode -c 
Cathode -g 
No Pin 
Cathode -b 
Anode 



D LO-7653/D L Y-7663 
DLG-7673/DL-7760 

Pin Function 

1 Anode -a 

2 Anode -f 

3 Cathode 

4 No Pin 

5 No Pin 

6 No Conn. 

7 Anode -e 

8 Anode -d 

9 Anode -d.p. 

10 Anode -c 

11 Anode -g 

12 No Pin 

13 Anode -b 

14 Cathode 



D L.7756/D LG -76 76/D LO-7656/D L Y-7666 



Pin 


Function 


Pin 


Function 


1 


Cathode -d 


8 


Anode -d.p. 


2 


Anode -d 


9 


Cathode -d.p 


3 


No Pin 


10 


Cathode -b 


4 


Cathode -c 


11 


Cathode -a 


5 


Cathode -e 


12 


No Pin 


6 


Anode -e 


13 


Anode -a 


7 


Anode -c 


14 


Anode -b 
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litronix 

A Siemens Company 



HD1131R, HD1132R, HD1133R, HD1134R 

RED 

HD11310, HD11320, HD 11330, HD 11340 

HIGH EFFICIENCY RED 

HD1131Y, HD1132Y, HD1133Y, HD1134Y 

YELLOW 

HD1131G, HD1132G, HD1133G, HD1134G 

GREEN 

0.53 (13.5 mm) SEVEN SEGMENT NUMERIC DISPLAY 




Package Dimensions in inches (mm) 



h.488 ± .006 fcJ 
(12.40 ±.15) n 



FEATURES 

• Rugged Encapsulated Pacl<age 

• Large 0.53 Inch (13.5 mm) Digit Height 

• Choice of Colors 

• Common Anode or Common Cathode 

• Wide Viewing 

• Intensity Coded for Display Uniformity 

• ±1 Polarity Overflow 

• Pin for Pin Compatibility with DL500/DL507, 
FND500/FND507, MAN6680/MAN6660, 
TIL322/TIL321 



DESCRIPTION 

The 0.53 inch (13.5 mm) Digit Height Series of 
HD1 131/1 133 Seven Segment Displays offers the choice 
of common anode or common cathode versions with 
right hand decimal point. 

The HD1 132/1 134 overflow displays also offer the 
choice of common anode or common cathode versions 
with right hand decimal point. 
These displays were designed for viewing distances of 
up to 20 feet and can be used in electronic instruments, 
point-of-sale systems, clocks, and other general industrial 
and consumer applications. All displays have a light 
grey face. 

Contrast enhancement filters are recommended for use 
with all displays. 



Specifications subject to change without notice. 
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MAXIMUM RATINGS 



Power Dissipation Per Segment (Tamb = 45°C) 60 mW 

Operating Temperature -35° to +85°C 

Storage Temperature -40° to +85°C 

D.C. Forward Current Per Segment (Tamb = 45°C) 

HD1131R, HD1132R, HD1133R, HD1134R 35 mA 

HD1 1310, HD1 1320, HD1 1330, HD1 1340 20 mA 

HD1131G, HD1132G*, HD1133G, HD1134G 20 mA 

HD1131Y, HD1132Y, HD1133Y, HD1134Y 20 mA 

Peak Forward Current (t< lOjUs, Tamb ~ 

45°C) 

HD1131R, HD1132R, HD1133R, HD1134R . 400 mA 

HD11310, HD11320, HD11330, HD11340 150 mA 

HD1131G, HD1132G, HD1133G, HD1134G 150 mA 

HD1131Y, HD1132Y, HD1133Y, HD1134Y 150 mA 

Reverse Voltage 6V 

Thermal Resistance (Junction to Air) 

HD1 131/HD1 133 series . 115 K/W 

HD1132/HD1 134 series 155 KyW 

Soldering Temperature (Less than 5 sec @ min distance of 2 mm) 230°C 



Optoelectronic Characteristics @ 25°C 


Parameter 


Min 


Typ 


Max 


Units 


Conditions 


Luminous Intensity (Per Segment) 












HD1131R, HD1132R, HD1133R, HD1134R 


120 


300 




jucd 


Ip = 10 mA 






1400 




MCd 


Ip = 35 mA 


HD11310, HD11320, HD11330, HD11340 


90 


260 




Mcd 


Ip = 5 mA 






1400 




jucd 


Ip = 20 mA 


HD1131G, HD1132G, HD1133G, HD1134G 


120 


260 




Mcd 


Ip = 5 mA 






1400 




Mcd 


Ip = 20 mA 


HD1131Y, HD1132Y, HD1133Y, HD1134Y 


90 


200 




Mcd 


Ip = 5 mA 






1300 




MCd 


Ip = 20 mA 


Forward Voltage 












HD1131R. HD1132R, HD1133R, HD1134R 




1.6 


2.0 


V 


Ip = 10 mA 


HD11310, HD11320, HD11330, HD11340 




1.9 


2.4 


V 


Ip = 5 mA 


HD1131G, HD1132G, HD1133G, HD1134G 




1.9 


2.4 


V 


Ip = 5 mA 


HD1131Y, HD1132Y, HD1133Y, HD1134Y 




1.9 


2.4 


V 


Ip = 5 mA 


Reverse Current 




0.01 


10 


mA 


Vp,=6V 


Peak Emission Wavelength 












HD1131R, HD1132R, HD1133R, HD1134R 




665 




nm 




HD11310, HD11320, HD11330, HD11340 




645 




nm 




HD1131G, HD1132G. HD1133G, HD1134G 




560 




nm 




HD1131Y, HD1132Y, HD1133Y, HD1134Y 




590 




nm 




Rise Time/Fall Time 












HD1131R, HD1132R. HD1133R, HD1134R 




5 




ns 




HD11310, HD11320, HD11330, HD11340 




100 




ns 




HD1131G, HD1132G, HD1133G, HD1134G 




50 




ns 




HD1131Y, HD1132Y, HD1133Y, HD1134Y 




100 




ns 




Capacitance 












HD1131R, HD1132R, HD1133R, HD1134R 




40 




Pf 


Vp =0y f = IMHz 


HD11310, HD11320, HD11330. HD11340 




12 




Pf 


Vp =0y f = 1MHz 


HD1131G, HD1132G, HD1133G, HD1134G 




45 




pf 


Vp =0y f = 1MHz 


HD1131Y, HD1132Y, HD1133Y, HD1134Y 




10 




pf 


Vp = Ovf = 1MHz 



Specifications subject to change without notice. 
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Product 


Color 


Description 


HD1131R 


Red 


Common Anode Right Decimal 


HD1132R 


Red 


Common Anode i1 Right Decimal 


HD1 133R 


Red 


Common Cathode Right Decimal 


HD1134R 

1 1 1^ 1 1 W*T 1 1 


Red 


Common Cathode i1 Right Decimal 


HD11310 


niyii c. 1 Mdci iv>y ncu 


Common Anode Right Decimal 


HD1 1320 


niyn diiLicnuy ncu 


Common Anode i1 Right Decimal 


HD1 1330 


niyn ciTiuicn(/y ncu 


Common Cathode Right Decimal 


HD11340 


niyn cTTiciency neu 


Common Cathode i1 Right Decimal 


HD1131G 




Common Anode Right Decimal 


HD1132G 


Green 


Common Anode ±1 Right Decimal 


HD1133G 


Green 


Common Cathode Right Decimal 


HD1134G 


Green 


Common Cathode ±1 Right Decimal 


HD1131Y 


Yellow 


Common Anode Right Decimal 


HD1132Y 


Yellow 


Common Anode ±1 Right Decimal 


HD1133Y 


Yellow 


Common Cathode Right Decimal 


HD1134Y 


Yellow 


Common Cathode ±1 Right Decimal 


HD 1132/1134 


HD 1131/1133 


10 9 


8 7 6 


10 9 8 7 6 




1 2 3 4 5 
TOP VIEW 




1 2 3 4 5 
TOP VIEW 





1 


Cathode G 




1 


Cathode E 




2 


No Connection 




2 


Cathode D 




3 


Common Anode 




3 


Common Anode 


HD1132R 


4 


Cathode C 


HD1131 R 


4 


Cathode C 


HD11320 


5 


Cathode DP 


HD1131 


5 


Cathode DP 


HD1132G 


6 


Cathode B 


HD1131 G 


6 


Cathode B 


HD1132Y 


7 


No Connection 


HD1131 Y 


7 


Cathode A 




8 


Common Anode 




8 


Common Anode 




9 


Cathode HJK 




9 


Cathode F 




10 


No Connection 




10 


Cathode G 



HD1134R 
HD11340 
HD1134G 
HD1134Y 



1 Anode G 

2 No Connection 

3 Common Cathode 

4 Anode C 

5 Anode DP 

6 Anode B 

7 No Connection 

8 Common Cathode 

9 Anode HJK 
10 No Connection 



HD1133 R 
HD1133 
HD1133 G 
HD1133 Y 



1 Anode E 

2 Anode D 

3 Common Cathode 

4 Anode C 

5 Anode DP 

6 Cathode B 

7 Cathode A 

8 Common Cathode 

9 Anode F 
10 Anode G 
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litronix 

A Siemens Company 



DL-3400 SERIES 

RED 

DLO-3900 SERIES 

HIGH EFFICIENCY RED 
0.8 INCH SEVEN SEGMENT NUMERIC DISPLAY 




Package Dimensions in inches 



FEATURES 

• Rugged Encapsulated Paclcage 

• Fiiied Reflector Construction 

• Very Large 0.8 inch (20 mm) Digit Height 

• Choice of: Common Anode or Common Cathode 

Left or Right Decimal Point 
Universal Polarity Overflow 

• Wide Viewing Angle 

• Good "Off" Segment Contrast 

• Intensity Coded for Display Uniformity 

• Standard 0.6 inch Dual-ln-Line Package 
with Leads on 0.1 inch Centers 



Part 






Number 


Description 


DL-3400 


Common Anode 


Left Hand Decimal 


DL-3401 


Common Anode 


Right Hand Decimal 


DL-3403 


Common Cathode 


Right Hand Decimal 


DL-3405 


Common Cathode 


Left Hand Decimal 


DL-3406 


Universal Overflow ±1 


Right Hand Decimal 


DLO-3900 


Common Anode 


Left Hand Decimal 


DLO-3901 


Common Anode 


Right Hand Decimal 


DLO-3903 


Common Cathode 


Right Hand Decimal 


DLO-3905 


Common Cathode 


Left Hand Decimal 


DLO-3906 


Universal Overflow ±1 


Right Hand Decimal 



—.44 -J, V— Intwwlty 




K 



DtteCod* 

P*rt » 



h— .60— 4 T 



Specifications subject to change without notice. 



DESCRIPTION 

The DL-3400 Series, Red, and DLO-3900 Series, High 
Efficiency Red, ^ire very large 0.8 inch (20 mm) LED 
seven segment displays. The series offers the choice 
of either common anode or common cathode 
versions, left or right decimal point, as well as a 
polarity and overflow indicator. 

These displays were designed for viewing distances 
of up to 30 feet and can be used in electronic 
instruments, point-of-sale systems, clocks, and other 
general industrial and consumer applications. 

These displays are painted to match the appearance 
of an unlit segment in order to maximize contrast 
enhancement. Contrast enhancement filters are 
recommended for use with all displays. 
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FUNCTION 
















PIN 


•34M 


■3401 


-3403 


-3405 


•3406 


PIN 


1 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 




2 


CATHODE A 


CATHODE A 


ANODE A 


ANODE A 


CATHODE A 


2 


3 


CATHODE F 


CATHODE ,F 


ANODE F 


ANODE F 


ANODE D 


3 


4 


ANODE 


ANODE 


CATHODE 


CATHODE 


CATHODE D 


4 


5 


CATHODE E 


CATHODE E 


ANODE E 


ANODE E 


CATHODE C 


5 


6 


ANODE 


ANODE 


CATHODE 


CATHODE 


CATHODE E 


6 


7 


CATHODE DP 


NO CONN. 


NO CONN. 


ANODE DP 


ANODE E 


7 


8 


NO PIN 


NO PIN 


NOPIN 


NOPIN 


CATHODE DP 


8 


9 


NO PIN 


NO PIN 


NO PIN 


NOPIN 


NOPIN 


9 


10 


NO PIN 


CATHODE DP 


ANODE DP 


NOPIN 


ANODE DP 


10 


11 


CATHODE D 


CATHODE D 


ANODE D 


ANODE D 


CATHODE DP 


11 


12 


ANODE 


ANODE 


CATHODE 


CATHODE 


CATHODE B 


12 


13 


CATHODE C 


CATHODE C 


ANODE C 


ANODE C 


ANODE B 


13 


14 


CATHODE G 


CATHODE G 


ANODE G 


ANODE G 


ANODE C 


14 


15 


CATHODE B 


CATHODE B 


ANODE 8 


ANODE B 


ANODE A 


15 


16 


NO PIN 


NO PIN 


NOPIN 


NOPIN 


NOPIN 


16 


17 


ANODE 


ANODE 


CATHODE 


CATHODE 


CATHODE A 


17 


18 


NO PIN 


NO PIN 


NOPIN 


NO PIN 


NOPIN 


18 



TOP VIEW 



MAXIMUM RATINGS 





DL-3400 Series 


DLC)-3900 Series 


Power Dissipation per Segment on Dp (T^ = 


50 X) lOOmW 


. V . . . . . 85mW 




-20^ to -I-85X 


-20Xto+85X 


Storage Temperature 


-20»Cto+85X 


. -20Xto+85X 


Peak Forward Current per Segment or Dp 






(Ta = 50''C, Pulse Width < 1.2ms) 


200mA 


: . 120mA 


DC Forward Current per Segment or Dp . . 


50mA 


30mA 


Derating Factor from 50 °C 


ImA/X 


.6mA/X 


Reverse Voltage per Segment or Dp 


6.0V . . . 


6.0V 


Lead Soldering Tempeature 






(1/16 incli Below Seating Place) 


260 X for 3 sec. 


260 X for 3 sec. 



OPTO-ELECTRICAL CHARACTERISTICS @ Ta = 25*'C 



Parameter 


Test Condition 


Min. 


Typ. 


IVIax. 


Units 


Luminous Intensity/Segment (Digit Average) 
DL-3400 Series 
DLO-3900 Series 


lF = 20mA 
lp = 20mA 


500 
650 


900 
2000 




nc6 
/iCd 


Forward Voltage 
DL-3400 Series 
DLO-3900 Series 


lF = 20mA 
lF = 20mA 




1.6 
2.2 


2.0 
2.8 


V 
V 


Reverse Current 
DL-3400 Series 
DLO-3900 Series 


Vr = 5V 
Vr = 6V 




10 
10 


100 
100 




Dominant Wavelength 
DL-3400 Series 
DLO-3900 Series 


Xd 
Xd 




640 
625 




nm 
nm 


Rise and Fall Time 






10 




ns 


Temperature Coefficient of Forward Voltage 


lF = 20mA 




-1.5 




mV/X 
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Iitronix 

A Siemens Company 



DL-707, DL-707R, DL-701 

RED 0.3 INCH SEVEN SEGMENT 
COMMON ANODE 
NUMERIC DISPLAYS 




FEATURES 

• Left or right hand decimal 

• Easy to read 0.3" character 

• Light pipe construction 

• IC power supply compatible 

• Intensity color coded for display uniformity 

• Standard 14 pin dual -in-line package 
DESCRIPTION 

The DL-707, DL707R, and DL-701 are 0.3 inch 
high red numeric LED display digits designed 
for viewing distances up to 10 feet. The light 
pipe construction insures a broad stroke width 
allowing comfortable viewing for extended 
periods of time. A black plastic cap surrounding 
the bar segments provides good contrast. 

The DL-707, DL-707R, and DL-701 are pin 
for pin replacements for the DL-10/MAN-1 
series of displays. Internal power dissipation is 
reduced over the earlier devices by the use of 
a single GaAsP diode per segment. 

The DL-707 has a left hand decimal point and 
is designed for use in instruments, panel meters 
and general industrial applications. The DL-701 
is a polarity and overflow display for use with 
the DL-707. The DL-707 R has a right hand 
decimal point for use in table top calculators 
and point of sale display systems. 



Package Dimensions In Inches 



DL-707 Left Hand D.P. 
DL-707R Right Hand D.P. 
DL-70T'Overflow, Polarity Function 



.0. 

DL-707 DL-707R 




r 



L_ 0.300 ^ 
•^±0.010^^ 



Maximum Ratings 

Power Dissipation @25'C Ambient 480 mW 

Derating Factor from 25 °C -8.0 mW/'C 

Storage & Operating Temperatuare -20"'C to -»-85''C 

Continous Forward Current Total 240 mA 

Per Segment or Decimal 30 mA 

Peak Inverse Voltage 

Per Segment or Decimal 3.0 V 

Opto-Electronic Characteristics (@ 25*^0) 

Test 

Parameter Min Typ Max Unit Condition 

Luminous Intensity/ 

Segment (Digit Analog) 55 300 ^cd lF = 10mA 

Emission Peak Wavelength 650 nm 

Line Half Width 40 nm 

Forward Voltage 1.7 2 V lF = 20mA 

Forward Voltage (DL-701 ± ) 3.4 4 V lF = 20mA 

Reverse Leakage 0.1 100 /iA Vr = 3.0V 
Forward Voltage 

Temperature Coefficient - 1 .8 mV/ "C 

Specifications subject to change without notice. 
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PIN CONFIGURATIONS 



DL-707, DL-707R 



(TOP VIEW) 




PIN FUNCTION 

1 CATHODE A 

2 CATHODE F 

3 COMMON ANODE 

4 OMITTED 

5 OMITTED 

6 DECIMAL POINT CATHODE 

7 CATHODE E 

8 CATHODE D 

*9 COMMON ANODE 

10 CATHODE C 

11 CATHODE G 

12 OMITTED 

13 CATHODE B 

14 COMMON ANODE 



(TOP VIEW) 



•DL-707 Only — DL-707R Pin Omitted 

TYPICAL DRIVE CIRCUITRY 

DL-707, DL-707R 




DL-701 




PIN 


FUNCTION 


1 


ANODE-COMMON C,D 


2 


OMITTED 


14 3 


OMITTED 


4 


OMITTED 


5 


OMITTED 


12 6 


OMITTED 


7 


CATHODE D 


8 


CATHODE C 


10 9 


OMITTED 


10 


CATHODE B 


11 


CATHODE A 


8 12 


OMITTED 


13 


OMITTED 


14 


ANODE-COMMON A,B 



Jumper Pins 1 and 14 on 
Circuit Board for Common Anode 



DL-701 




ONE DRIVER 



BCD INPUT 

TYPICAL OPTOELECTRONIC CHARACTERISTICS 



FIGURE 1. LUMINOUS 
INTENSITY VS 
TEMPERATURE 



FIGURE 2. LUMINOUS 
INTENSITY VS 
FORWARD CURRENT 



-50 -25 25 50 75 100 
AMBIENT TEMPERATURE (°C) 




FORWARD CURRENT PER SEGMENT (mA) 
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Iitronix 

A Siemens Company 




FEATURES 

• Left or Right Hand Decimal 

• Common Cathode 

• Easy to Read 0.3" Character 

• Light Pipe Construction 

• iC Power Supply Compatible 

• intensity Color Coded for Display 
Uniformity 

• Standard 14-Pin Dual-in-Llne 
Paclcage 

DESCRIPTION 

The DL-702/DL-704 is a 0.3 inch high, 
red numeric LED display digit 
designed for viewing distances up to 
10 feet. The light pipe construction 
insures a broad stroke width allowing 
comfortable viewing for extended 
periods of time. A black plastic cap 
surrounding the bar segments 
provides good contrast. 

The DL-702/DL-704 is optimized for 
operation at 10 mA/segment DC, but 
may be used successfully at 5 mA/ 
segment, average, when pulsed under 
narrow duty cycle conditions. It is 
therefore ideal for use in table top 
calculators and point of sale 
terminals. 



DL-702, DL-704 

0.3-INCH SEVEN-SEGMENT 
COMMON CATHODE 
RED NUMERIC DISPLAY 



Package Dimensions In Inches 

DL-702 



DL-704 



o 

.u 




'T 



L_ 0.300 ^ 
±0.010 ~ 



IVIaxImum Ratings 

Power Dissipation @ 25 'C Ambient 480 mW 

Derating Factor from 25 X 8.0 mW/X 

Storage and Operating Temperature - 20 °C to -h 85 'C 

Continuous Fonward Current Total 240 mA 

Per Segment or Decimal 30 mA 

Peak Inverse Voltage 

Per Segment or Decimal 3.0 V 



Optoelectronic Characteristics (@ 25 ^'C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous intensity/Segment 












(Digit Average) 


55 


300 




/iCd 


If = 10 mA 


Emission Peak Wave Length 




655 




nm 




Line Half Width 




40 




nm 




Forward Voltage 




1.7 


2.0 


V 


If = 20 mA 


Reverse Leakage 




0.1 


100 


vA 


Vr = 3.0V 



Forward Voltage 

Temperature Coefficient - 1 .8 mV/ 'C 



Specifications subject to change without notice. 
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PIN CONFIGURATION 

(TOP VIEW) 






DL-704 




DL-702 


PIN 


FUNCTION 


PIN 


FUNCTION 


1 


ANODE F 


1 


ANODE F 


2 


ANODE G 


2 


ANODE G 


3 


OMITTED 


3 


ANODE E 


4 


COMMON CATHODE 


4 


D.P. CATHODE 




r»MiTTcn 

XjlVl 1 1 1 cv 






6 


ANODE E 


6 


D.P. ANODE 


7 


ANODE D 


7 


ANODE D 


8 


ANODE C 


8 


ANODE C 


9 


D.P. ANODE 


9 


OMITTED 


10 


OMITTED 


10 


OMITTED 


11 


OMITTED 


11 


OMITTED 


12 


COMMON CATHODE 


12 


COMMON CATHODE EXCEPT DECIMAL 


13 


ANODE B 


13 


ANODE B 


14 


ANODE A 


14 


ANODE A 



TYPICAL DRIVE CIRCUITRY 



TTL DECODER/DRIVER 




COMIWON 
CATHODE 

PINS 4 AND 12 



_t__t 



TTL DECODER/DRIVER 

7448'9 

9307 

8T06 



COMMON 
CATHODE 

PIN 12 



TYPICAL OPTO ELECTRONIC CHARACTERISTICS 



-VV\ " 

-VA " 

-V/v II 

—VVV 1 



FIGURE 1. LUMINOUS 
INTENSITY VS 
TEMPERATURE 



2 120 

3 100 



-50 -25 25 50 75 100 
AMBIENT TEMPERATURE (°C) 



FIGURE 2. LUMINOUS 
INTENSITY VS 
FORWARD CURRENT 




FORWARD CURRENT PER SEGMENT (mA) 
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Iitronix 

A Siemens Company 




FEATURES 

• Large character height (0.6") for 
distance viewing — up to 25 feet 

• High light output - typ 5.0 mcd 
@ 20 mA 

• Light pipe construction 

• IC power supply compatible 

• Intensity color coded for display 
uniformity 

DESCRIPTION 

The DL-747 and DL-750 are 0.6 inch 
high red numeric LED display digits 
designed for viewing distances up to 25 
feet. The light pipe construction insures 
a broad stroke width allowing comfort- 
able viewing for extended periods of 
time. A black plastic cap surrounding 
the bar segments provides good contrast. 

Both units have a left hand decimal 
point and are designed for use in instru- 
ments, panel meters, general industrial 
and consumer applications. 

The DL-746 and DL-749 are companion 
displays providing the overflow/polarity 
functions. 



DL-746, DL-747 
DL-749 AND DL-750 

RED 0.6-INCH SEVEN-SEGMENT 
NUMERIC DISPLAY 



Package Dimensions In Inches 




6PLACES 



Maximum Ratings 

Power Dissipation @ 25 °C Ambient 960 mW 

Derating Factor from 25 °C 16mW/°C 

Storage & Operating Temperature -20 to +85 'C 

Continuous Forward Current Total 240 mA 

Per Segment or Decimal 30 m A 

Peak Inverse Voltage Per Segment 6.0 V 



Opto-Electronic Characteristics (@25**C) 











Test 


Parameter Min 


Typ 


Max 


Unit 


Condition 


Luminous Intensity/Segment 










(Digit Average) .28 


.70 




mcd 


Ip = 20 mA 


Emission Peak Wavelength 


650 




nm 




Spectral Line Half-Width 


40 




nm 




Forward Voltage (segment) 


3.4 


4.0 


V 


If = 20 mA 


(decimal) 


1.6 


2.0 


v 


If = 20 mA 


Forward Voltage Coefficient 


-1.5 




mV/'C 




Reverse Leakage (segment) 




100 


^A 


Vr = 6.0 V 


(decimal) 




100 


mA 


Vr = 3.0 V 



St)eciflcatlons subject to change without notice. 
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PIN CONFIGURATIONS 




Pin Function 



PIN 


DL-747 


DL-746 


DL-750 


DL-749 


1 


OMITTED 


OMITTED 


OMITTED 


OMITTED 


2 


CATHODE A 


CATHODE D 


ANODE A 


ANODE D 


3 


CATHODE F 


OMITTED 


ANODE F 


OMITTED 


4 


COMMON ANODE 


OMITTED 


COMMON CATHODE 


OMITTED 


5 


CATHODE E 


OMITTED 


ANODE E 


OMITTED 


6 


COMMON ANODE 


OMitTED 


COMMON CATHODE 


OMITTED 


7 


D.P. CATHODE 


OMITTED 


D.P. ANODE 


OMITTED 


8 


OMITTED 


COMMON ANODE C, D 


OMITTED 


COMMON CATHODE C, D 


9 


OMITTED 


OMITTED 


OMITTED 


OMITTED 


10 


OMITTED 


OMITTED 


OMITTED 


OMITTED 


11 


CATHODE D 


CATHODE B 


ANODE D 


ANODE B 


12 


COMMON ANODE 


OMITTED 


COMMON CATHODE 


OMITTED 


13 


CATHODE C 


OMITTED 


ANODE C 


OMITTED 


14 


CATHODE G 


COMMON ANODE A, B 


ANODE G 


COMMON CATHODE A, B 


15 


CATHODE B 


OMITTED 


ANODE B 


OMITTED 


16 


OMITTED 


CATHODE A 


OMITTED 


ANODE A 


17 


COMMON ANODE 


CATHODE C 


COMMON CATHODE 


ANODE C 


18 


OMITTED 


OMITTED 


OMITTED 


OMITTED 



TYPICAL OPTOELECTRONIC CHARACTERISTICS 



FIGURE 1. LUMINOUS FIGURE 2. LUMINOUS 

INTENSITY VS INTENSITY VS 

TEMPERATURE FORWARD CURRENT 




-50 -25 25 50 75 100 5 10 15 20 25 

AMBIENT TEMPERATURE rC) FORWARD CURRENT PER SEGMENT (mA) 



46 



TYPICAL DRIVE CIRCUITRY 



DL-746 AND DL-747 



BCD INPUTS 



DECIMAL 
POINT DRIVER 



E' A' B' D' C' 


F' 


G' 


7447, 8T04 ETC. 






DECODER/DRIVER 







I I I r 



BCD INPUTS 
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TYPICAL DRIVE CIRCUITRY (CONT.) 



DL-749 AND DL-750 



BCD INPUTS 





9369, ETC 


DfiCODER/DRIVER 
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Iitronix 

A Siemens Company 



DL-721, DL-727 
DL-722, DL-728 

RED 0.5-INCH SEVEN-SEGMENT 
TWO-DIGIT DISPLAYS 




FEATURES 

• Large, Easy-to-Read 0.5 ' Digits 

• End Staclcable on 0.5 ' Digit Centers 

• Common Anode (DL-721, DL-727) 

• Common Cathode (DL-722, DL-728) 

• Standard DIP Pin Spacing 

• Low Cost, Light-Pipe Construction 

• IC Power Supply Compatible 
DESCRIPTION 

The DL-721, DL-727, DL-722 and DL-728 
are multi-digit 0.5 inch high red 
numeric LED displays, designed for 
use In instrumentation, point-of-sales 
systems, clocks, TV tuners — wherever 
large, easy-to-read digits are required. 

The DL-721 and DL-722 contain a ± 1 
polarity and overflow indicator 
together with a seven-segment digit. 
The DL-727 and DL-728 contain two 
seven-segement digits. 

The DL-721 and DL-727 are common 
anode devices. The DL-722 and DL-728 
are common cathode devices. All 
digits have a right-hand decimal. 



Package Dimensions in Inches 



DL-721 
DL-722 



DL-727 
DL-728 





Maximum Ratings 

Power Dissipation @ 25 "C Ambient 450 mW/digit, 900 mW/pkg 

Derating Factor from 25 °C -7.5 mW/°C/digit, - 15 mW/'C/pkg 

Storage and Operating Temperature - 20''C to + 85°C 

Continuouis Forward Current 

Per Digit 225 mA 

Per Segment or Decimal 30 mA 

Peal< Inverse Voltage 
Per Segment or Decimal 3.0 V 

Optoelectronic Characteristics (@ 25**C) 

Test 

Parameter Min Typ Max Unit Condition 

Emission Peak Wave Length 650 nm 

Line Half Width 40 nm 

Forward Voltage Seg. 1.7 2.0 V lp = 20mA 

Forward Voltage Dec. 1.7 2.0 V lp = 20mA 

Pulsed Segment 1.8 V lF = 50mA 

Pulsed Decimal 1.8 V lF = 50mA 

Reverse Leakage 0.1 100 iiA Vr = 3V 
Temperature Coefficient 

at Forward Voltage 1.8 mV/X If = 5 to 50 mA 
Luminous Intensity/Segment 

(Digit Average) .14 .4 mcd lF = 20mA 

Specifications subject to change without notice. 
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TYPICAL DRIVE CIRCUITRY 

V V DL-721 „ 



DL-721 
DL-722 




DL-722 



3^ ^ ir ^ir 




DL-721 



DL-722 



PIN 


FUNCTION 


PIN 


FUNCTION 


1 


CATHODE C (NO. 1) 




ANODE D 


#1 


2 


CATHODE D (NO. 1) 


2 


ANODE C 


#1 


3 


CATHODE B (NO. 1) 


3 


ANODE B 


#1 


4 


D. P. CATHODE (NO. 1) 


4 


D.P. ANODE 


#1 


5 


CATHODE E (NO. 2) 


5 


ANODE E 


#2 


6 


CATHODE D (NO. 2) 


6 


ANODE D 


#2 


7 


CATHODE G (NO. 2) 


7 


ANODE G 


#2 


8 


CATHODE C (NO.- 2) 


8 


ANODE C 


#2 


9 


D. P. CATHODE (NO. 2) 


9 


D.P. ANODE 


#2 


10 


CATHODE B (NO. 2) 


10 


ANODE B 


#2 


11 


CATHODE A (NO. 2) 


11 


ANODE A 


#2 


12 


CATHODE F (NO. 2) 


12 


ANODE F 


#2 


13 


ANODE DIGIT (NO. 2) 


13 


COMMON CATHODE #2 


14 


ANODE D. P. (NO. 1) 


14 


D.P. CATHODE #1 


15 


CATHODE A (NO. 1) 


15 


ANODE A 


#1 


16 


ANODE NO. 1 A AND B 


16 


COMMON CATHODE A&B #1 


17 


N. C. 


17 


N.C. 




18 


ANODE NO. 1 C AND D 


18 


COMMON CATHODE C&D #1 



DL-727 
DL-728 



"1 r 



DL-728 

BCD INPUTS 



DECODER / driver 




16 


15 


3 




■ 


18 




10 


8 


6 


5 


12 






I 1 


B 


!i :! 


d 


E 

L 2 






B 

L 2 


c 


D 

Z. 2 


E 

Z. 2 


I 2 


G 

L 2Z. 


FIRST 


digit sec 


ond 


OIGI 
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DL-727 



FUNCTION 

E CATHODE (NO. 1) 
D CATHODE (NO. 1) 
C CATHODE (NO. 1) 
D. P. CATHODE (NO. 1) 
E CATHODE (NO. 2) 
D CATHODE (NO. 2) 
G CATHODE (NO. 2) 
C CATHODE (NO. 2) 
D. P. CATHODE (NO. 2) 
B CATHODE (NO. 2) 
A CATHODE (NO. 2) 
F CATHODE (NO. 2) 
NO. 2 ANODE 
NO. 1 ANODE 
B CATHODE (NO. 1) 
A CATHODE (NO. 1) 
G CATHODE (NO. 1) 
F CATHODE (NO. 1) 



DL-728 



FUNCTION 

E ANODE NO. 1 

D ANODE NO. 1 

C ANODE NO. 1 

D.P. ANODE NO. 1 

E ANODE NO. 2 

D ANODE NO. 2 

G ANODE NO. 2 

C ANODE NO. 2 

D.P. ANODE NO. 2 

B ANODE NO. 2 

A ANODE NO. 2 

F ANODE NO. 2 

COMMON CATHODE NO. 2 

COMMON CATHODE NO. 1 

B ANODE NO. 1 

A ANODE NO. 1 

G ANODE NO. 1 

F ANODE NO. 1 
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litronix DL-524, DL-527, DL.528 

A Siemens Company RED 

DLO-524, DLO-527, DLO-528 

HIGH EFFICIENCY RED 
0.5 INCH SEVEN SEGMENT MULTI-DIGIT DISPLAYS 



OBSOLETE — OUT OF PRODUCTION 




S2 

CO 
UJ 
G 

5 

LU 
Z 

QC 
O 



I 

LU 

ti 

-J 

o 

CO 
OQ 

O 



FEATURES 

• State of the Art Reflector Technology 

• Large High Contrast Displays 

• Common Anode and Common Cathode 

• End Stackable on 0.5" Digit Centers 

• Right Hand Decimal 

• Intensity Coded for Display 
Uniformity 

DESCRIPTION 

These displays are two digit arrays that can 
be used as a single unit for TV channel 
indicators, CB radios and other systems 
requiring just two digits. They also can be 
stacked in groups of 4, 6, 8 to be used in a 
wide range of consumer and industrial 
applications. 

The 0.5 inch character height affords good 
viewing at distances up to 20 feet. 
The -524 contains a ± 1 polarity overflow 
indicator together with a seven segment 
digit. The -527, and -528 Series contain 
two full seven segment digits. All units 
have a right hand decimal. 



Package Dimensions in Inches 
DL-524 



DL-527 
DL-528 



PIN 1 




Part Number 



O. OA 




iMTm 



PIN 1 -^hoi8 *\ hio 

1.002 Typ. 
Typ. 



\ — £0— -j 



.31 



"1^— .60-^^ 



Part Number 



DL-524 
DLO-524 



DL-527 
DLO-527 



DL-528 
DLO-528 



Color 



Description 



Red Common Cathode with ±1 

High Efficiency Red Common Cathode with ±1 

Red Common Anode Dual Digit 

High Efficiency Red Common Anode Dual Digit 

Red Common Cathode Dual Digit 

High Efficiency Red Common Cathode Dual Digit 



Specifications are subject to change without notice. 
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-524 Series 


-527 Series 


-528 Series 




Pin 


Function 


Function 


Function 


Pin 


1 


G Anode #1 


E Cathode #1 


E Anode #1 


1 


2 


H & J Anode #1 


D Cathode #1 


D Anode #1 


2 


3 


C Anode #1 


C Cathode #1 


C Anode #1 


3 


4 


DP Anode #1 


DP Cathode #1 


DP Anode #1 


4 


5 


E Anode #2 


E Cathode fr2 


E Anode #2 


5 


6 


D Anode #2 


D Cathode #2 


D Anode #2 


6 


7 


G Anode #2 


G Cathode #2 


G Anode #2 


7 


8 


C Anode #2 


C Cathode #2 


C Anode #2 


8 


9 


DP Anode #2 


DP Cathode #2 


DP Anode #2 


9 


10 


B Anode #2 


B Cathode #2 


B Anode #2 


10 


11 


A Anode #2 


A Cathode #2 


A Anode #2 


11 


12 


F Anode #2 


F Cathode #2 


F Anode #2 


12 


13 


Connnnon Cathode #2 


Common Anode #2 


Common Cathode #2 


13 


14 


Connnnon Cathode #1 


Common Anode #1 


Common Cathode #1 


14 


15 


B Anode #1 


B Cathode #1 


B Anode #1 


15 


16 


No Pin 


A Cathode #1 


A Anode #1 


16 


17 


No Pin 


G Cathode #1 


G Anode #1 


17 


18 


No Pin 


F Cathode #1 


F Anode #1 


18 



-528 
Series 















G M 


FIRS 


T DIGIT SECOND 





INTERNAL SCHEMATICS 



Maximum Ratings 

Forward Current Per Segment @ 25 °C 



DL-Series 30 mA 

DLO-Series 25 mA 

Forward Current per Digit 225 mA 

Operating Temperature -20to -<-85°C 

Storage Temperature -20to +85X 

Peak Inverse Voltage 3 V 

Power Dissipation @ 25°C 450 mW/digit 

Derating Factor from 25 °C 7.5 mW/°C/digit 



Opto-Electronic Characteristics Per Digit (@ 25 X) 

Test 



Parameter 


MIn 


Typ 


Max 


Unit 


Condition 


Luminous Intensity/Segment (Digit 


Average) 












DL-Series 


.14 


.4 




mcd 


If = 


20 mA 


DLO-Series 


.21 


1.2 




mod 


If = 


20 mA 


Forward Voltage Per Segment 














DL-Series 




1.7 


2.0 


V 


If = 


20 mA 


DLO-Series 




2.2 


2.8 


V 


If = 


20 mA 


Reverse Leakage 




0.1 


100 




Vr 


= 3 V 


Emission Peak Wavelength 














DL-Series 




650 




nm 






DLO-Series 




630 




nm 







Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



DL-330M DL-340M 

.11 INCH 3 DIGIT .11 INCH 4 DIGIT 

DL-430M DL-440M 

.15 INCH 3 DIGIT .15 INCH 2 DIGIT 
RED 7 SEGMENT MAGNIFIED MONOLITHIC NUMERIC DISPLAY 




FEATURES 

• Rugged Encapsulated Package 

• Integrated Magnifier Lens 

• Monolithic Construction for Maximum 
Brightness at Minimum Power 

• Common Cathode for Simplicity of 
Multiplexing 

• Standard Dual- In* Line Package 

• Categorized for Brightness Uniformity 

DESCRIPTION 

The DL-330M/340M and DL-430M/440M 
are red numeric LED displays. Low cost is 
achieved through minimum use of mono- 
lithic GaAsP material and magnification to 
full height using a simple integrated lens 
construction. A red plexiglass or circularly 
polarized filter is recommended to enhance 
visibility and to eliminate glare from the 
surface of the package. 

These displays are designed for multiplex 
operation, the desired digit being displayed 
by selecting the appropriate cathode. A 
right hand decimal point is provided. 
All devices are optimized for low power 
portable battery operated equipment using 
MOS and CMOS integrated logic circuits 
such as DMM's and digital thermometers. 



Package Dimensions in Inches 



DL-330M 




DL-340M 



DL-440M 




,30 435 




i /Tf-fr 

.15 ( ( 30 

T \A L 



H HV°P o^'k^ -A k-.}o^ 

Maximum Ratings (at 25 ''C) 

Power Dissipation/Digit 80 mW 

Derating Factor from 25*C/Dlglt 1.8 mW/'C 

Storage and Operating Temperature -20*C to -i-70*C 

Continuous Forward Current 

Per Segment and Decimal 20 mA 

Per Digit Total 40 mA 

Peak Inverse Voltage 
Per Segment and Decimal 3 V 



Test 
Condition 

lp = 5mA 



lp = 20mA 
If = 10 mA 
V = 0, 
f=r1 MHz 
Vr = 3.0 V 

Specifications subject to change without notice. 



Opto-Electronic Characteristics (at 25 "0) 


Parameter 


MIn 


Max Unit 


Luminance 


1.5 


mcd 


Emission Peak 






Wavelength 


650 


nm 


Line Half-Width 


40 


nm 


Forward Voltage 


1.7 


2.0 


Dynamic Resistance 


7 


Q 


Capacitance 


50 


PF 


Reverse Leakage 




100 /lA 
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DL-330M 






Pin 


Function 


12 11 10 9 


8 7 


1 


Cathode D1 




a a 


2 


Anode E 






3 


Anode D 




1 ffG Ib 


4 


Cathode 02 




is 


5 


Anode C 






6 


Anode DP 




a a 


7 


Cathode D3 






8 


Anode B 


12 3 4 


5 6 


9 


Anode G 


i*in number 12 


omitted 


10 


Anode A 


or orientation 


11 


Anode F 






12 


No Pin 



12 11 10 9 8 7 




Pin number 12 omitted 
for orientation 



DL-430M 
Pin Fujiction 

Cathode D1 
Anode E 
Anode D 
Cathode D2 
Anode C 
Anode DP 
Cathode D3 
Anode B 
Anode G 
Anode A 
Anode F 
No Pin 



14 13 12 11 10 9 




1 2 3 4 5 6 7 
Pin number 8 omitted 
for orientation 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 



DL-340M 
Function 

No Connection 
Anode E 
Anode D 
Anode C 
Anode DP 
Anode G 
Cathode 4 
No Pin 
Anode B 
Cathode 3 
Anode F 
Cathode 2 
Anode A 
Cathode 1 



12 11 10 9 8 7 




/I 2 3 4 5 6 
_ Pin number 1 omitted 
for orientation 



DL-440M 

Pin Function 

No Pin 
Anode E 
Anode D 
No Pin 
Anode C 
Anode DP 
Cathode D2 
Anode B 
Anode G 
Anode A 
Anode F 
Cathode D1 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



4 LINE 
BCD to 
7 SEGMENT 
DECODER 
DRIVER 



CATHODE 
DRIVERS 





BLOCK DIAGRAM FOR TYPICAL 
DISPLAY DRIVE CIRCUITRY 
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Iitronix 



A Siemens Company 



HD14101R 

RED 

HD14101G 

GREEN 

.039 INCH (10 mm) 14-SEGMENT ALPHANUMERIC DISPLAY 




FEATURES 

• 14-Segment Alphanumeric Display 

• Rugged Encapsulated Package 

• 0.39 Inch (10 mm) Character Height 

• AvailableinRed, HD14101R, and 
Green, HD 14101 G 

• Decimal Point Right 

• Common Anode 

• Up to 15 Feet Viewing Distance 

DESCRIPTION 

The 0.39 inch (10 mm) digit height 
series of HD 14101 R Red and HD 14101G 
Green, 14-segment display is offered in 
common anode with right hand decimal. 

These displays have good wide angle 
viewing and can be read up to 15 feet 
away. Applications would include 
consumer or industrial products and 
equipment that require large size 
alphanumeric capability. 

The displays have a light grey face. 
Contrast enhancement filters are 
recommended. 



Package Dimensions in Inches (mm) 



.24 T 
(6.0) 41 
(10,5) 

_1 



.020 .011 
(.51) "^(.28) 



.300 
(7.62) 



Maximum Ratings 

Power Dissipation Per Segment 45 mW 

Operating Temperature -35to+85°C 

Storage Temperature -40 to +85 "C 

DC Forward Current Per Segment 

HD 14101R 25 mA 

HD14101G 17.5 mA 

Peak Forward Current (t<10 /is) 

HD 14101 R 400 mA 

HD 14101G 150 mA 

Reverse Voltage 6 V 

Thermal Resistance 80 K/W 



Opto-Electronic Characteristics ( 


@25X) 




Test 


Parameter Min 


Typ 


Max 


Unit 


Condition 


Luminous Intensity 










Per Segment 










HD14101R 120 


300 




/icd 


If = 10 mA 




850 




/iCd 


If = 25 mA 


HD14101G 120 


260 






If = 5 mA 




1,000 






If = 15 mA 


Forward Voltage 










HD14101R 


1.6 


2.0 


V 


If = 10 mA 


HD 14101G 


1.9 


2.4 


V 


If = 5 mA 


Reverse Current 


0.01 


10 


/xA 


Vr = 6V 


Peak Emission Wavelength 










HD 14101R 


665 




nm 




HD 14101G 


560 




nm 




Rise Time/Fall Time 










HD 14101R 


5 




ns 




HD14101G 


50 




ns 




Capacitance 










HD14101R 


40 




PF 


Vr = OV, 










f = 1 MHz 


HD 14101G 


45 




PF 


Vr = OV, 



f = 1 MHz 

Specifications subject to change without notice. 
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CONDENSER PLATE ATTACHMENT 



1-1 


1 1 


18-a 


h-2 




17- A 


f-3 


1 1 


16-j 


A-4 




15-b 


91-5 


1 1 


14-92 


e-6 


1 1 


13- A 


m-7 


• 1 


12-dp 


d-8 


1 1 


11-c 


1-9 




10-k 



A = COMMON ANODE 
TOP VIEW 



CURRENT FOR CONSTANT 
LIGHT OUTPUT ly FOR 
MULTIPLEXING 

red^green 



\ 




red 


















































n 




"1 


\ 


is. 


























gree 

































LUMINOUS INTENSITY 

lv = f(lF) 













































A 











































10 12 1^. 16 



FORWARD CURRENT 







































t 


















1 


































































































r- 
1— 










1 



















1,6 1,8 2,0 2,2 V 



FORWARD CURRENT 

lF = f(Vp) 




1,4 1,8 U , 2,6 3,0 3,; 3,8 4,2 V 



POWER DISSIPATION AND 
PEAK CURRENT PER 
SEGMENT , 

P = f(Tamb)bzw. JL_=f(T3^b) 
4 'P 45 



RADIATION CHARACTERISTICS 
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CAPACITANCE 

C = f(VR) 




RELATIVE SPECTRAL EMISSION 

U = f(x) 



630 640 660 



LUMINOUS INTENSITY 

=f(Tamb) 




FORWARD VOLTAGE 

^ =t(Tamb) 
Vf25 



WAVELENGTH AT PEAK 
EMISSION 
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Iitronix DL-57 

A Siemens Company 

RED 5x7 DOT MATRIX 
ALPHANUMERIC DISPLAY 




FEATURES 

• Displays All 64 ASCII Characters 

• Solid State Reliability — impervious to 
Vibration 

• iC Compatible 

• Small Size 

• Standard 14 Pin Dual-ln-Line Package 
DESCRIPTION 

The DL-57 is a 5x7 dot matrix array 
Gallium Arsenide Phosphide light emitting 
diode alpha numeric display. It is particularly 
well suited for use in keyboard verifiers, 
film annotation, computer peripheral equip- 
ment and other applications requiring the 
readout of alphabetical characters as well 
as numeric digits. 



Package Dimensions In Inches 



□ □ □ □ 



r 



□ □ □□ □ o- 

O t"yp □ □ □ □ □ 0- 

□ □ □ □ □ 

O □□ □□ □ O 
□ □ □ □ □ □ 



DUAL. IN-LINE CONFIGURATION 

Maximum Ratings (@25**C) 

Power Dissipation @ 25 "C Ambient 750 mW 

Derating Factor from 25 'C - 10 mW/°C 

Storage Temperature - 20'C to -i- 100 'C 

Operating Temperature O'C to +75'C 

Continuous Forward Current (Each Diode) 20 mA 

200 m A Total 

Peak Inverse Voltage 3.0 V 

Opto-Electronic Characteristics (@ 25 ''0) 

Parameter Test 
(Each Diode) Min Typ Max Unit Condition 

Luminous Intensity .25 .40 mcd IpslOmA 

Emission Peak Wave Length 650 nm 

Line Half Width 40 nm 

Forward Voltage 1.7 20 V lF = 20mA 

Reverse Leakage 100 fiA Vr = 3V 

Specifications subject to change without notice. 
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PIN CONFIGURATIONS 



1 




14 


o 




o 


2 




13 


o 




Q 


3 


□ □ □ □ □ 


12 


o 


n n n n n 

1— 1 LJ I—l LJ LJ 


Q 


4 


□ □ □ □ □ 


11 


o 


n n n n n 

1—1 i_l l_I LJ LJ 


o 


5 


□ □ □ □ □ 


10 


o 


□ □ □ □ □ 


o 


6 


□ □□□□□ 


9 


o 




o 


7 




8 


o 




o 





ROW- 




PIN 


COLUMN 


BIAS 


1 


COLUMN 2, 


+ 


2 


ROW 1, 




3 


ROW 3, 




4 


ROW 4, 




5 


COLUMN 1, 


+ 


6 


N.C. 




7 


D.P. 


+ 


8 


COLUMN 3. 


+ 


9 


ROW?, 




10 


ROW 6, 




11 


ROW 5, 




12 


ROW 2, 




13 


COLUMN 5, 




14 


COLUMN 4, 


+ 




ROW NO. PIN NO. 
O 1 2 



8 14 13 



THE 64 ASCII CHARACTERS 

0123456789 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 
©-$&!#*,. + -/ ;= ?: "%'\[]><()^ 



TYPICAL VERTICAL SCAN DISPLAY SYSTEM 



VERTICAL STROBING - BLOCK DIAGRAM 



DIGIT SELECT 



6 BIT INPUT — - 
STORAGE BUFFERS 



ELECTRONIC 
ARRAYS EA3501 
SIGNETICS 2513/2514 



5 BIT OUTPUT — ' 
STORAGE BUFFERS 



I I I II 
I I I I I 



XT 



TTTT 
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Iitronix DL-416 

A Siemens Company 

4-CHARACTER 16-SEGMENT 
RED ALPHANUMERIC DISPLAY 



Package Dimensions in inches 





FEATURES 

• 16 Segment Starburst 

• Full Alphanumeric Display Capability 

• End-Stackable iVIodule 

• IHigh Contrast, Magnified Monolithic 
Display 

• Low Cost Construction 



DESCRIPTION 

The DL-416 is a 4 character 16 segment 
alpha/numeric display. The individual 

4 character units are end-stackable. 
The magnified character is slanted 

5 degrees and is 160 mils high. Designed 
for use In hand-held and mobile equip- 
ment. The DL-416 provides a high 
contrast, dayllte viewable display 
readable at distances up to 5 ft. 



Maximum Ratings 

Continuous Forward Current 

@ 25°C 15 mA/seg 

All Segments On 5 mA/seg average 

Power Dissipation @ 25°C 170 mW/character 

Derating from 26 °C 3.8 mW/X/character 

Reverse Voltage 3 V 

Operating Storage Temp -20 *C to 70 "C 

Maximum Peak Current 200 mA 

Electro Optical Characteristics 
Optical 

Typical 

Luminous Intensity 2 mcd/seg, Min. @ 5 mA/seg 

Spectral Peak Wavelength 650 nm Typ. 

Spectral Line Half-Width 40 nm Typ. 

Viewing Angle ±20° Min. 

Digit Size 160 mils 

Electrical 

Forward Voltage 1.65 Typ. @ lp = 10mA 

Reverse Current 100 |tA Typ. @ Vr = 3 V 

Specifications subject to change without notice. 
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PIN CONFIGURATION 



22 21 20 19 18 17 16 15 U 13 12 




1 23456789 10 11 



^ A, A; 




D2 D, 



PIN 


FUNCTION 


1 







DGcimdl Point AnodG 


Q 


Common Csthodc DiQit 1 


4 


D2 Anoc'i 


5 


L Anode 


6 


Common Cathode Digit 3 


7 


E Anode 


8 


M Anode 


9 


K Anode 


10 


Common Cathode Digit 4 


1 1 


Anode 


12 


J Anode 


13 


NC 


14 


G2 Anode 


15 


A2 Anode 


16 


1 Anode 


17 


Common Cathode Digit 2 


18 


B Anode 


19 


A., Anode 


20 


C Anode 


21 


H Anode 


22 


F Anode 



TYPICAL DISPLAY PATTERNS 



n 


3 










b 


H 






K 




M 


N 


□ 


p 


N 


R 


5 




U 


V 


N 


X 


Y 


Z 


7 


/ 


V 


\r 


/ 




% 




A 




\ 






+ 




E 




H 


5 




1 


B 


9 


D 








/ 


1 1 


> 


A 


I 


r 


< 




□ 


1 


5 
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litronix 

A Siemens Company 



DL-5735 

0.68" (17.27 mm) 
RED, 5x7 ALPHANUMERIC DISPLAY 




FEATURES 

• 5x7 Matrix Array with Row-coiumn 
Select 

• End & Side Stackable 

• Rugged Encapsulation (Filled 
Reflector Construction) 

• Compatible with ASCII and 
EBCDIC Format 

• Standard 12 pin, 0.3" pin spacing, 
Dual-lnline-Package 

• Good "OFF" Segment Contrast 
Grey face with clear segments. 

DESCRIPTION 

The DL5735 is a 5x7 dot matrix gallium 
arsenide phosphide light emitting diode 
alphanumeric display. 
Compatible with ASCII and EBCDIC 
formats, the DL5735 is well suited for 
use in keyboard verifiers, computer 
peripheral equipment, other applications 
requiring an alphanumeric display, and 
stackable both horizontally and vertically 
to generate large alphanumeric or even 
graphic displays. 



Package Dimensions in Inches (mm) 



PIN NUMBER 1-> - 
ORIENTATION \ f 




.250 (6.35) 

4- 

.180 (4.57) MIN. 

JL 



.020 (0.51) SO PINS- 
NOMINAL 



J 



NOTE: RECOMMENDED 
MOUNTING BOARD HOLE 

SIZE .040 (1.02) dia. 



Maximum Ratings @ 25 C 

Power Dissipation/Package 750 mW 

Derate Linearly from 25°C 1 1 .5 mW/°C 

Storage Temperature -20 to +70^C 

Operating Temperature -20 to +70'*C 

Continuous Forward Current 

Per Segment 20 mA 

Pulse Peak Current/Segment 

20% Duty Cycle 100 mA 

Reverse Voltage 3V 

Solder Temperature 

1 /1 6 below seating plane for 5 seconds 260''C 

Opto-Electronics Characteristics @ 2B°C 

Test 

Parameter Min Typ Max Unit Conditions 

Luminous Intensity 
Per DOT 

Digit Average 100 200 ncd lF = 20mA 

Forward Voltage 1.7 2.0 V lF = 20mA 

Reverse Current 100 fxA Vr = 3 V 

Peak Emission Wavelength 650 nm 

Spectral Line Half-Width 40 nm 

Capacitance 115 pf V = 

Specifications subject to change without notice. 
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PIN CONFIGURATIONS 



PIN NUMBER 1 V 

ORIENTATION jl 

NOTCH ' ^ 



SCHEMATIC 



^-^<h r t>l-^ ^^>^J-^<^ 



&2 



5h 



TOP VIEW 



-12 



-10 



PIN FUNCTION 



PIN 


FUNCTION 


1 


CATHODE 


2 


CATHODE 


3 


ANODE 


4 


r^r\\ 1 l^yl^l 1 
UULUMN 1 

ANODE 


5 


ROW 6 
CATHODE 


6 


CATHODE 


7 


UULUIVIN o 
ANODE 


8 


ROW 5 
CATHODE 


9 


COLUMN 4 
ANODE 


10 


ROW 4 
CATHODE 


11 


ROW 3 
CATHODE 


12 


COLUMN 5 
ANODE 



TYPICAL VERTICAL SCAN DISPLAY SYSTEM 

VERTICAL STROBING - 



• BLOCK DIAGRAM 



7 LINE ASCII o- 



DIGIT SELECT c 
7 BIT INPUT-^ 
STORAGE BUFFERS 



MASTER 
CLOCK 



TIMING 
CIRCUITRY 



5 BIT OUTPUT 
STORAGE 
BUFFERS--- 



COLUMN r 
DRIVERS L 



ROW 
DRIVERS 



LED 
DISPLAY 



TT 



LED 
DISPLAY 



i I I I I 

3 

I I I I I 



LED 
DISPLAY 



CHARACTER 
ROM 
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Iitronix 

A Siemens Company 



RBG-1000 

RED 

YBG-1000 

YELLOW 



OBG-1000 

HIGH EFFICIENCY RED 

GBG-1000 

GREEN 



10 ELEMENT LINEAR DISPLAY 




FEATURES 

• 10 Element Display 

• End Stackabie Module 

• Individual Addressable Anode and 
Cathode 

• Intensity Coded for Display 
Uniformity 

• Rugged Encapsulation 

• Choice of Colors 



DESCRIPTION 

The Red RBG-1000, Hi-efficiency Red 
OBG-1000, Yellow YBG-1000, and Green 
GBG-1000 are 10 individual element 
linear bar displays. They are contained in 
a 1 inch long, 20 pin dual-in-line package 
that can be end stacked as bar-graph 
displays of various lengths. Applications 
include: bar graph, solid-state meter 
movement, position indicator, etc. 



Package Dimensions in Inches 

r.lO .04_j u_ 

TYR TYRH P 



^11 
.30 





RBG-1000 


t 




XXXX 1 , 


.25 



irrni 



-^|*-.02 -*| |*-.04 -\ I— .10 
TYR TYR TYR 

Maximum Ratings 

Storage Temperature -20' 

Operating Temperature 20 

Power Dissipation @25°C 

Derating Factor from 25 "C 

Continous Forward Current 

RBG-1000 per display 

per element 

OBG-1000 

YBG-1000 Pe'' display 

GBG-1000 P®*" elefTient 

Peak Inverse Voltage per Element 

Opto-Electronic Characteristics (@25*'C) 



'to -j-SS^C 
Mo -I-85X 
. . 450 mW 
7.5 mW/»C 



200 mA 
. 20 mA 

156 mA 
. 20 mA 

.... 3V 



Test 



Parameter 


Typ 


Max 


Unit 


Condition 


Luminous Intensity/ Element 










(Display Average) 










RBG-1000 


.5 




mcd 


If = 20 mA/ 
Segment 


OBG-1000 


2.5 




mcd 


If = 20 mA/ 
Segment 


YBG-1000 


2.0 




mcd 


If = 20 mA/ 
Segment 


GBG-1000 


2.0 




mcd 


If = 20 mA/ 
Segment 


Forward Voltage 










RBG-1000 


1.7 


2.0 


V 


If = 20 mA 


OBG-1000 


2.2 


2.8 


V 


If = 20 mA 


YBG-1000 


2.4 


3.0 


V 


If = 20 mA 


GBG-1000 


2.4 


3.0 


V 


If = 20 mA 


Reverse Leakage 


0.1 


100 


mA 


Vr = 3V 


Emission Peak Wavelength 










RBG-1000 


660 




nm 




OBG-1000 


630 




nm 




YBG-1000 


585 




nm 




GBG-1000 


565 




nm 





Specifications subject to change without notice. 
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RBG-1000, OBG-1000, YBG-1000 AND GBG-1000 



TOP VIEW 

20 19 18 17 16 15 14 13 12 11 




1 2 3 4/ 5 6 7 8 9 10 

ELEMENT #10- 



-ELEMENT 
#1 



^PRODUCT IDENTIFICATION 
MARKING 



PIN 


FUNCTION 


PIN 


FUNCTION 


1 


ANODE 1 


11 


CATHODE 10 


2 


ANODE 2 


12 


CATHODE 9 


3 


ANODE 3 


13 


CATHODE 8 


4 


ANODE 4 


14 


CATHODE 7 


5 


ANODE 5 


15 


CATHODE 6 


6 


ANODE 6 


16 


CATHODE 5 


7 


ANODE 7 


17 


CATHODE 4 


8 


ANODE 8 


18 


CATHODE 3 


9 


ANODE 9 


19 


CATHODE 2 


10 


ANODE 10 


20 


CATHODE 1 



16 

c 

13 



TYPICAL APPLICATIONS 

♦12V 

t 



ViN— AAAr- 



QDIDDDODOD 

RBG-1000 
llp2 I3j 1^ 15p6 ITjiaj 19j20 " 



LIGHT SPOT DISPLAY 



LINEAR DISPLAY 
DRIVERS 
Siemens UAA170 
Siemens UAA180 
National LM3914 
National LM3915 
Sharp I R2406 



ViN— AAAr- 



IIIIIIDDaD 



LIGHT BAND DISPLAY 

No endorsement or warranty of other manufacturer's products is intended by Litronix 
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LED Intelligent Displays' 



Pack- 
age 
Type 



Package Outline 



Part 
Number 



Char- 
acter 
Height 



Description 



Page 



4 Char. 
Module 
Encap- 
sulated 



1 7 segment, 4 character display with built in 
CMOS ASCII decoder, multiplexer, memory and 
driver 
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4 Char. 
Module 




DL-1416 



.160" 



16 segment, 4 character display with built in CMOS 
ASCII decoder, multiplexer, memory and driver 



4 Char. 
Module 
Encap- 
sulated 



I I i\i/iT i\i/i 

l/N I l/N I l/N I l/N 



DL-2416 



.160" 



17 segment, 4 character display with built in CMOS 
ASCII decoder, multiplexer, memory and driver 
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4 Char. 
Module 
Encap- 
sulated 



DL-3416 



.225" 



1 7 segment, 4 character display with built in CMOS 
ASCII decoder, multiplexer, memory and driver 
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4 Char. 
Module 
Encap- 
sulated 




DL-3422 



upper 
case 
lower 
case 



22 segment, 4 character display, upper and lower 
case letters with built in CMOS ASCII decoder, 
multiplexer, memory and driver 
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16& 32 

Char. 

Assembly 



IDA-2416- 
16 

IDA-2416- 
32 



.160" 



16 character assembly containing four DL-2416 
displays 



32 character assembly containing eight DL-2416 
displays 
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Htronix DL-1414 

A Siemens Company -j-jg. Rgp^ 4-DIGIT 17-SEGMENT 

ALPHANUMERIC Intelligent Display''' 
WITH MEMORY/DECODER/DRIVER 




FEATURES 

• 112 Mil High, IVIagnified IVIonolithic Char. 

• Wide Viewing Angle, ±40° 

• Close Vertical Row Spacing, .800 Inches 

• Rugged Solid Plastic Encapsulated Package 

• Fast Access Time, 450 nSEC 

• Compact Size For Hand Held Equipment 

• Built-in Memory 

• Built-in Character Generator 

• Built-in Multiplex and LED Drive Circuitry 

• Direct Access To Each Digit Independently and 
Asynchronously 

• TTL Compatible, 5 Volt Power 

• 17th Segment For Improved Punctuation Marks 

• Low Power Consumption, Typically 10 mA per 
character 

• Intensity Coded For Display Uniformity 

• End-Stackable, 4-Character Package 
DESCRIPTION 

The DL1414 is a four digit displa^y module having 16 
bar segments plus a decimal segment and a built-in 
CMOS integrated circuit. 

The integrated circuit contains memory, ASCII char- 
acter generator, and LED multiplexing and drive cir- 



cuitry. Inputs are TTL compatible. A single 5-volt 
power supply is required. Data entry is asynchronous 
and random access. A display system can be built 
using any number of DL1414's since each character 
in any DL1414 can be addressed independently and 
will continue to display the character last written 
until it is replaced by another. 

LOADING DATA 

Loading data into the DL1414 is straightforward. The 
desired data code (DQ-Dg) and digit address (Aq, A^) 
is presented in parallel and held stable during a write 
cycle. Data entry may be asynchronous and in random 
order. (Digit is defined as right hand digit with 
A^ = Aq = = low). 

System interconnection is also straightforward. The 
least significant two address bits (Aq, A^ ) are normally 
connected to the like named inputs of all DL1414's in 
the system. Data lines are connected to all DL1414's 
directly and in parallel. Multiple DL1414 systems 
usually use an external one-of-N decoder chip. The 
"write" pulse is connected to the CE of the decoder. 
A 3-to-8 line decoder multiplexer (74138) or a 4-to-16 
line decoder/multiplexer (74154) are possible choices. 
All higher-order address bits (above A^ ) become 
inputs to the decoder. 

Specifications Subject To Change Without Notice 
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TOP VIEW 



Pin 


Function 


Pin 


Function 


1 


D5 Data Input 


7 


Gnd 


2 


D4 Data Input 


8 


Dd Data Input (LSB) 


3 


WR Write 


9 


D1 Data Input 


4 


A1 Digit Select 


10 


D2 Data Input 


5 


AO Digit Select 


11 


D3 Data Input 


6 


Vcc 


12 


D6 Data Input (MSB) 



12 11 10 9 8 7 




12 3 4 5 1 



Product Identification 
Markings on Front Surface 



OPTO ELECTRONIC CHARACTERISTICS @ 25''C 



MAXIMUM RATINGS 



Voltage, Any Pin 

Respect to GND -.5 to +6 V DC 

Operating Temperature -20°Cto65°C 

Storage Tennperatu re -20''Cto70°C 

Relative Humidity (non condensing) ©SB^C, 85% 



OPTICAL CHARACTERISTICS (TYPICAL) 



Luminous Intensity per digit/8 segments @ 5V 0.5 mcd 

Off Axis Viewing Angle (Note 1 ) ±40** 

Digit Size 112 mils 

Spectral Peak Wavelength 660 nm 



DC CHARACTERISTICS 


Parameter 


-20° C Typ 


+25°C (Note 6) 


+65° C Typ 


Conditions 


IqC 4 Digits on (10 seg/Digit) 


100 mA 


90 mA Max 


70 mA 


Vcc = 5.0 V 


Ice Blank 




2.7 mA Max 




V|N = 
Vcc = 5.0 V 
WR = 5.0 V 


•iL 


180 mA 


leOjuA Max 


100 m A 


V||v| = .8 V 
Vcc = 5.0 V 


V|L 




.8 V Max 




Vcc = 4.5 V 


V|H (Note 4) 




2.7 V Min 




Vcc = 4.5 V 


3.3 V Min 




Vcc = 5.5 V 



TIMING CHARACTERISTICS 



AC CHARACTERISTICS 
MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) 


Parameter 


-20°C Typ 


25° C Min 


+65° C Typ 


Tas 


300 


400 


500 


TWD 


50 


75 


125 


Tw 


250 


325 


375 


Tds 


200 


250 


300 


Tdh 


50 


50 


100 


Tah 


50 


50 


100 



— ^ tds Td 



4 VOLTS 
' — 2 VOLTS 
- VOLTS 



Note 1 : "Off Axis Viewing Angle" is here defined as: "the minimum angle in any direction from the 
normal to the display surface at which any part of any segment in the display is not visible". 

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should 
be taken to avoid damage due to high static voltages or electric fields. 

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 
Note 4: Vcc > V|h > 0.6 Vcc. 

Note 5: Warning — Do not use solvents containing alcohol. 
Note 6: V^^, = +5.0 VDC ± 1 0% 
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CHARACTER SET 
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All Other Input Codes Display "Blank" 



LOADING DATA STATE TABLE 

























DIGIT 




WR 


A1 


AO 


D6 
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PREVIOUSLY LOADED DISPLAY 
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X = DON'T CARE 
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DISPLAY 




I7i\i 
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I\l7| I\i7i 
I7n i7i\| 

2 1 


I\i7i 
i7i\i 





DL-1414 Block Diagram 
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Iitronix dl-1416 

A Siemens Company ^gjj. p^p^ 4-DIGIT 16-SEGMENT 

ALPHANUMERIC Intelligent Display'"' 
WITH MEMORY/DECODER/DRIVER 




FEATURES 

• End-stackable, 4-Character Package 

• High Contrast, 160 mil High, Magnified Monolithic 
Characters 

• 64-Character ASCII Format 

• Built-in Memory, Decoder, Multiplexer and Drivers 

• Direct Access to Each Digit Independently and 
Asynchronously 

• 5 Volt Logic, TTL Compatible 

• 5 Volt Power Supply Only 

• Independent Cursor Function 

• Intensity Coded For Display Uniformity 



DESCRIPTION 

The DL-1416 Intelligent Display is a four-digit LED 
display module having a 16-segment font and an 
on-board CMOS integrated circuit driver. 

The CMOS chip includes memory for four digits and 
cursor, 64 ASCII character generator ROM, and 
segment/digit drivers with associated multiplexing cir- 
cuitry. Inputs are TTL compatible as is the power 
supply requirement. Data entry is asynchronous and 



random access. A display system can be built using 
any number of DL-1416s since each digit of each 
DL-1416 can be addressed independently. Each digit 
will continue to display the character last "written" 
until replaced by another. 

A cursor is defined as all segments of a digit position 
to be lit. The cursor is not a character, however, and 
upon removal leaves the previously displayed character 
unchanged. Normally, the cursor would be loaded 
and unloaded (flash) under software control. This can 
be used as a pointer in a line of DL-1416 displays or 
a "lamp test" function is realized by simply storing 
a cursor in all four digit positions of a display. 



System interconnection is very straight forward. The 
least significant two address bits (Aq, Ai ) are 
connected to the like inputs of all DL-1 41 6s in a 
system. In small systems having 16 digits 
(4-DL-1416s), the enable (CE) inputs of the four 
devices could simply be used directly to select each 
DL-1416. In larger displays, the CE inputs would 
come from A 1-of-N decoder integrated circuit. In 
this case, address lines A2 • . . An would go to the 
decoder inputs. Data lines (Do-De) would be con- 
nected to all DL-1 41 6s directly and in parallel. The 
cursor (CU) and write (W) lines would also be con- 
nected directly directly and in parallel. The display 
will then behave as a "write-only memory." 
Specifications subject to change without notice. 
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Pin 




Function 


Pin 


Fu 


1 


D5 


Data Input 


11 


A1 


2 


D4 


Data Input 


12 


Unused 


3 


D0 


Data Input 


13 


Unused 


4 


D1 


Data input 


14 


Unused 


5 


D2 


Data input 


15 


Unused 


6 


D3 


Data Input 


16 


Unused 


7 




Chip Enable 


17 


Unused 


8 


W 


Write 


18 


V+ 


9 




Cursor Input 


19 


V- 


10 


AO 


Digit Select 


20 


D6 



Function 

Digit Select 



20 19 18 17 16 15 14 13 12 11 



DIGIT DIGIT DIGIT DIGIT 



Data Input 



TOP VIEW 
14 5 6 7 



OPTO ELECTRONIC CHARACTERISTICS @ 25t 



MAXIMUM RATINGS 


Voltage, Any Pin 




Respect to GND (V-) . . 


-0.5 to Vcc +0.5 VDC 


Operating Temperature . . 


-20to+65'*C 




-20 to +70** C 


Relative Humidity 




(non condensing) @65°C . 


85% 



OPTICAL CHARACTERISTICS (TYPICAL) 



Luminous Intensity per digit/8 segments @ 5V, 0.5 mcd 

Viewing Angle • • • *20*' 

Digit Size 160 mils 

Spectral Peak Wavelength 660 nm 



DC CHARACTERISTICS 


Parameter 


-20°C Typ 


+25*^04 


+65°C Typ 


Conditions 


Ice 4 digits on (10 seg/digit) 




75 mA max'' 




Vcc = 5.0 V 


Ice Cursor2 




100 mA maxl 




Vcc = 5.0 V 


lee Blank 


5.0 mA 


5 mA max 


2.0 mA 


V|N= 
Vcc = 5.0 V 
WR = 5.0 V 


l|L 


20fxA 


1 60 mA max 


lOjuA 


V,N = .8 V 
Vcc = 5.0 V 


V|L 




.8 V Max 




Vcc = 4.5 V 






2.7 V Min 




Vcc -4.5 V 




3.3 V Min 




Vcc = 5.5 V 



1 . Measured at 5 seconds. 

2. 60 sec. max. duration. 

3. Vce> V|H>0.6Vcc 

4. V^^ = +5.0 VDC±10% 



TIMING CHARACTERISTICS 



AC CHARACTERISTICS @ 25"C 
MINIMUM TIMING PARAMETERS @ 4.5 V (nanoseconds) 


Tas 


1000 


TwD 


500 


Tw 


500 


Tds 


1000 


Tdh 


400 


Tah 


400 


TcEH 


400 


^CES 


1000 



WRITE CYC L E 



A0, A I 



x: 



J 



3C 



TIMING MEASUREMENT 
VOLTAGE LEVELS 



—I Tds 



Tdh -J 



4 VOLTS 
2 VOLTS 
VOLTS 



Note 1 : This display contains a CMOS integrated circuit. Normal CMOS handling precautions shtjuld be taken to 

avoid damage due to high static voltages or electric fields. 
Note 2: Unused inputs must be tied to an appropriate logic voltage level (eigher V+ or V-). 
Note 3: Warning — Do not use solvents containing alcohol. 
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LOADING DATA 

The chip enable (CE) held low and cursor (CD) held 
high will enable data loading. The desired data code 
(Do-De) and selected digit address (Aq-A-) ) should be 
held stable while write (W) is low for storing new data. 
The timing parameters in the AC characteristics 
table are minimum and should be observed. There are 
no maximum timing requirements. Data entry may be 
asynchronous and in random order. All undefined 
data codes (see character set) loaded as data will dis- 
play a blank. 

Digit is defined as the right hand digit with Ai = Aq 
= = low. 



LOADING CURSOR 

The chip enable (CE) and Cursor (CU) are held low. 
A write (W) signal will now load a cursor into any 
digit position for which the respective first four data 
lines (Dq, Di , D2, D3) individually or together are 
held high. If previously stored, the cursors can only 
be removed if thei r respective data lines are held 
low while CE, CU are low and write (W) occurs. 

The cursor (CU) should not be hardwired high (off). 
During the power-up of DL-1416s the cursor memory 
will be in a random state. Therefore, it is recom- 
mended for the processor-based system to initialize 
or write out possible cursors during. the system initial- 
izing portion of the software. 

The cursor display will be over ridden by a blank 
from an undefined code in that digit position. 



TYPICAL LOADING DATA STATE TABLE 



TYPICAL LOADING CURSOR STATE TABLE 









ADDRESS 






DATA INPUT 








DIGIT 


DIGIT 


DIGIT 


DIGIT 










ADDRESS 






DATA INPUT 






DIGIT 


DIGIT 


DIGIT 


DIGIT 


CE 


CU 


W 


Ai 


Ao 


oe 


D5 


D4 


D3 D2 


DI 


DO 




3 


2 


1 







CE 


CU 


W 


Ai 


Ao 


D6 


D5 


D4 D3 D2 


DI 


DO 


3 


2 1 





H 


X 


X 


X 


X 


X 


X 


X 


X X 


X 


X 










CHANGE 








X 




X 


X 


X 


X 1 X 1 X ] 


X 


^ 


D 


K 


B 


E 




H 


L 


L 


L 


H 


L 


L 


L L 


L 


H 










A 










X 




X 


X 


X L L 


L 


H 


D 




B 


& 




H 


L 


L 


H 




L 


L 


L j L 




L 






CHANGE 


B 


A 






L 


L 


X 


X 




X 


X ' L L 


L 


L 


D 


K 


B 


E 




H 


L 


H 


L 


H 


L 


L 


L L 


H 








c 


B 


A 




L 


L 


X 


X 


X 


X 


X L L 




L 


D 


K 


m 


E 




H 


L 


H 


H 


H 


L 


L 


L H 


L 


L 




D 


c 


B 


A 




L 


L 


X 


X 


X 


X 


X L H 


L 


L 


D 


m 


B 


E 




H 


L 


L 


L 




L 


L 


L ; H 


L 






D 


c 


B 


E 




L 


L 


X 


X 






X H L 


L 


L 


m 


K 


B 


E 






L 


H 


L 




L 


L 






H 




D 


K 




E 




L 




X 






X 


X H H 








m 1 ^ 


m 




H 


L 












H j L 








SEE CHARACTER SET 




L 




X 








^ ^ 1 


L 


L 


D 


K B 


E 



X = DON'T CARE 



X = DON'T CARE 



CHARACTER SET 



\ DO 


L 


H ■ L 


H 


L 


H 


L 


H 


06 D5 04 


DI 


L 


L H 


H 


L 


L 


H 


H 


\D2 


L 


L L 


L 


H 


H 


H 


H 


oaX 
















FTT- 

LJH ) L 


L 




^ II 


JJ 
JJ 


31 


/IJ 




/ 


L H L 

I 


H 




) ^ 


1 

T 


/ 






/ 

/ 


! L H H L 


n 
u 


• D 
' L 


:i 
J 


U 
I 


c 

J 


5 


1 
1 


j L H ' H 


H 


8 


" 
J 


/ 


/ 
/_ 




_\ 


'J 
1 


H L L 


L 


"1 
UJ 


CD "0 
I » JJ 


f" 

L_ 


Ti 
JJ 


C" 
L- 


r 


G 


H L L H 


1 1 
fi 


-f " 

JL L' 


,'-( 


1 


^/l 
1 f 


^ 1 
; V 


n 

LJ 


1 ! 
1 H 1 L 1 H } L 

1 i 


rj 
1 


n Q 


s 


T 
1 


f 1 
LJ 


I / 

V 


1 1 

l/M 


1 1 
H L H |h 


\/ 
/\ 


^ 

\/ 1 "7 

' ^- 


r 


\ 

\ 


"/ 

J 


/\ 





NOTE: All undefined data codes that are loaded op occur on power-up will cause a blank display state. 
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ROM 


z SELECT /enable 








— — 


1 ^ 

osc/ 

DIGIT 
COUNTER/ 
DECODER 


DISPLAY 

1 


1 1 1 1 1 


RAM 

\~ 




1 

— > 1 

^ DIGIT DRIVERS 



mtt 



CE W CD D6 D5 04 D3 02 Dl D0 



INTERNAL SCHEMATIC 



D10 D9 D8 D7 D6 D5 D4 D3 02 Dl D0 



iUCE D,-»Dg WA^CUCE D0->Dg WA^A,CUCE 



Typical interconnect 
for small systems. 12digits 



w 

A0 

Al 



A2 
A3 
A4 



BUS J> °6 -» ^6 



CUCE D0-iOe WA0A,CUCE 

J. 



-C 

■I" 3t 

2 > 
74C421 > 
0> 



DISPLAYS 
lto6 



Typical schematic 
for 32 digit systems 
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litronix DL-2416, DL-2416 h 

A Siemens Company -,gQ„ pgp^ 4-DIGIT 16-SEGMENT PLUS DECIMAL 

ALPHANUMERIC Intelligent Display''' 
WITH MEMORY/DECODER/DRIVER 




FEATURES 

• 160 Mil High, IVIagnified Monolithic Char. 

• Wide Viewing Angle ± 50° 

• Close Vertical Row Spacing, .800 Inches 

• Rugged Solid Plastic Encapsulated Package 

• Fast Access Time 

DL-2416 500 nSEC 
DL-2416H 300 nSEC 

• Full Size Display for Stationary Equipment 

• Built-in Memory 

• Built-in Character Generator 

• Built-in Multiplex and LED Drive Circuitry 

• Direct Access to Each Digit Independently & 
Asynchronously 

• TTL Compatible, 5 Volt Power 

• Independent Cursor Function 

• 17th Segment for Improved Punctuation Marks 

• Memory Clear Function 

• Display Blank Function 

• End-Stackable, 4-Character Package 

• Intensity Coded for Display Uniformity 



DESCRIPTION 

The DL 2416 is a four digit display module having 16 
segments plus decimal and a built-in CMOS 
integrated circuit. 

The integrated circuit contains memory, ASCII ROM 
decoder, multiplexing circuitry, and drivers. Data 
entry is asychronous and can be random. A display 
system can be built using any number of DL 2416's 
since each digit of any DL 2416 can be addressed 
independently and will continue to display the char- 
acter last stored until replaced by another. 
System interconnection is very straightforward. The 
least significant two address bits (Aq, A^ ) are normally 
connected to the like named inputs of all DL 2416's 
in the system. With two chip enables (CE1, and CE2) 
four DL 2416's (16 characters) can easily be inter- 
connected without a decoder. 

Alternatively, one-of-n decoder IC's can be used to 
extend the address for large displays. 

Data lines are connected to all IDL 2416's directly and 
in parallel, as is the write line (WR). The display will 
then behave as a write-only memory. 

The cursor function causes all segments of a digit 
position to illuminate. The cursor is not a char- 
acter, however, and upon removal the previously 
displayed character will reappear. 

Specifications are subject to change witliout notice. 
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Topvrew 

18 17 16 15 14 13 12 11 10 




123456789 
-Product Identification Marking 
On Front Surface. 



Pin 




Function 


Pin 


Function 


1 


J^rnf PHir» Pnahin 
1 ^nip CilalJIo 


10 


Gnd 


2 




1 1 


D0 Data Input 


3 


CLR Clear 


12 


D1 Data Input 


4 


CUE Cursor Enable 


13 


D2 Data Input 


5 


CD Cursor Select 


14 


D3 Data Input 


6 


Write 


15 


D6 Data Input 


7 


A1 Digit Select 


16 


D5 Data Input 


8 


A0 Digit Select 


17 


D4 Data Input 


9 


Vcc 


18 


BL Display Blank 



OPTO ELECTRONIC CHARACTERISTICS @ 25X 



MAXIMUM RATINGS 


Voltage, Any Pin 




Respect to GND 


-.5to6.0 VDC 




, , -20'' to 65° C 


Storage Temperature 


-20° to 70° C 


Relative Hunnidity 




(non condensing) @65°C . 


85% 



OPTICAL CHARACTERISTICS (TYPICAL) 



Luminous Intensity per digit/8 segments . . 0.5 mcd 

Off Axis Viewing Angle (Note 1) ±50° 

Digit Size 160 mils 

Spectral Peak Wavelength 660 nm 



DC CHARACTERISTICS 
DL-2416ANDDL-2416H 


Parameter 


-20°C Typ 


+25° C4 


+65°C Typ 


Conditions 


'cc 4 digits on (10 seg/digit) 


135 mA 


125 mA max^ 


100 mA 


Vcc = 5.0 V 


Ice Cursor2 


160 mA 


140 mA maxl 


120 mA 


Vcc = 5.0 V 


Ice Blank 




3.7 mA max 




V|N=0 
Vqp = 5.0 V 
WR = 5.0 V 


l|L 


200 mA 


leOjuA max 


IOOmA 


V,N = .8 V 
Vcc = 5.0 V 


V|L 




.8 V max 




Vcc = 4.5 V 






2.7 Vmin 




Vcc = 4.5 V 




3.3 V min 




Vcc = 5.5 V 



1. Measured at 5 sec. 

2. 60 sec max duration. 

3. Vcc>V,H>0.6Vcc. 



4. V^_ = +5.0 VDe ±10% 





AC CHARACTERISTICS 








Timing Parameters @ 4.5 V (nanoseconds) 




Parameter 


-20° C Typ 


+25°C Min 


+65° C Typ 


DL-2416 DL-2416H 


DL-2416 DL-2416 H 


OL-2416 


DL-2416 H 


tas 


300 200 


450 250 


600 


400 


TWD 


50 50 


150 50 


175 


75 


Tw 


250 1 50 


300 200 


425 


325 


Tds 


150 100 


250 150 


350 


250 


Tdh 


50 50 


50 50 


100 


100 


Tah 


50 5j0 


50 50 


100 


100 


TCEH 


50 50 


50 50 


100 


100 


TCES 


300 150 


450 250 


600 


400 


TCLR 




15 milliseconds 




















500 ns 300 ns 








Note 1 : "Off Axis Viewing Angle" 


is here defined as: 



TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 



TCEH I— 



3C 



4- 



TWD Tw 



— Tds, Tdh 



T IMING MEASUREMENT 
VOLTAGE LEVELS 



the normal to the display surface at which any part of any segment in the display is not 
visible". 

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should 
be taken to avoid damage due to high static voltages or electric fields. 

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 

Note 4: Warning — Do not use solvents containing alcohol. 
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LOADING DATA 

Setting the chip enables (CE1, CE2) to their true 
state will enable data loading. The desired data code 
(D0-D6) and digit address (Aq, Ai ) must be held 
stable during the write cycle for storing new data. 

Data entry may be asynchronous and random. (Digit 
is defined as right hand digit with A^ = Aq = 0.) 

Clearing of the entire internal four-digit memory can 
be accomplished by holding the clear (CLR) low for 
one complete display multiplex cycle, 15 mS minimum. 
Loading an illegal data code will display a blank. 

LOADING CURSOR 

Setting the chip enables (CE1 , CE2) and cursor 
select (CU) to their true state will enable cursor load- 
ing. A write (WR) pulse will now store or remove a 
cursor into the digit location addressed by Aq, Ai ; 
as defined in data entry. A cursor will be stored if 
DO = 1 ; and will be removed if DO = 0. Cursor will 



not be cleared by the CLR signal. The cursor ( CU) 
pulse width should not be less than the write (WR) 
pulse or erroneous data may appear in the display. 

For those users not requiring the cursor, the cursor 
enable signal (CUE) may be tied low to disable 
display of the cursor function. A flashing cursor can 
be realized by simply pulsing CUE. If cursor has been 
loaded to any or all positions in the display, then 
CUE will control whether the cursor (s) or the char- 
acters appear. CUE does not affect the contents of 
cursor memory. 

DISPLAY BLANKING 

Blanking the display may be accomplished by loading 
a blank or space into each digit of the display or by 
using the (BL) display blank input. 

Setting the (BIT) input low does not affect the con- 
tents of either data or cursor memory. A flashing 
display can be realized by pulsing (IT). 



TYPICAL LOADING DATA STATE TABLE 



CONTROL 
BE CCTCEfCUE CU WR CUR 


ADDRESS 
AI AO 


DATA 

D6 D5 D4 D3 D2 Dl DO 


DISPLAY 
DIGIT 
3 2 10 


H X X L X H H 
H H X L X X H 
H X H L X X H 
H L L L H L H 
H L L L H L H 
H L L L H L H 
H L L L H L H 
L X X X X H H 
H L L L H L H 
H X X L X H L 

H L L L H L H 


PREV 
X X 
X X 
L L 
L H 
H L 
H H 
X X 
H H 
X X 

X X 


MOUSLY LOADED DISPLAY 
X X X X X X X 
X X X X X X X 
H L L L H L H 
H L H L H L H 
H L L H H L L 
H L L L L H L 
BLANK DISPLAY 
H L L L H H H 
CLEARS CHARACTER DISPLAYS 
SEE CHARACTER CODE 


GREY 
GREY 
GREY 
G R E E 
G R U E 
GLUE 
BLUE 

GLUE 

SEE CHARACTER 
SET 


X = DONT CARE 

LOADING CURSOR STATE TABLE 


CONTROL 


ADDRESS 


DATA 


DISPLAY 
DIGIT 


BE CFTCRCUE CU WR CUR 

H X X L X H H 
H X X H X H H 
H L L H L L H 
H L L H L L H 
H L L H L L H 
H L L H L L H 
H L L H L L H 
H X X L X H H 
H L L L L L H 
H X X H X H H 


AI AO 

PREV 
DISPLAY 
L L 
L H 
H L 
H H 
H L 

DM 

H H 

Dl 


D6 D5 D4 D3 D2 D1 DO 

MOUSLY LOADED DISPLAY 
PREVIOUSLY STORED CURSORS 
X X X X X X H 
X X X X X X H 
X X X X X X H 
X X X X X X H 
X X X X X X L 
SABLE CURSOR DISPLAY 
1 X X X X X X L 
SPLAY STORED CURSOR 


3 2 10 

B E A R 

BEAR 

B E A S 

BESS 

B ^§ ^§ 
roi ^1 ru/1 
tSJ tw dtj wq 

Ed I- EH 193 
BEAR 
BEAR 
B E ^§ ^§ 



X = DON'T CARE 
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CHARACTER SET 





DO 


L 


H 


L 


H 


L 


H 


L 


H 


L 


H 


L 


H 


L 


H 


L 


H 


Dl 


L 


L 


H 


H 


L 


L 


H 


H 


L 


L 


H 


H 


L 


L 


H 


H 


D2 


L 


L 


L 


L 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


H 


D3 


L 


L 


L 


L 


L 


L 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 




D6 


D5 


D4 


HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




L 


H 


L 


2 




1 


1 1 


1 1 

:o 


iT 




Q 

& 


/ 


\ 


/ 


M/ 


1 

-r 


/ 






/ 

/ 




L 


H 


H 


3 


n 
u 


f 
1 


-| 

L 


J 




r 

b 


r 



I 






Q 
J 






/ 

/ 




\ 
\ 


[ 

I 




H 


L 


L 


4 


Cu' 


€'i 
1 r 


."8 


r 


Tl 
JJ 


5: 


r 


G 


1 r 
f'l 


r 
± 


1 

u 


K 


1 


^/l 
1 1 


^ 1 

» V 


ri 

LJ 




H 


L 


H 


5 


P 


ri 


R 


5 


T 
f 


( ( 

LJ 


1 / 
y 


1 1 


\/ 
/\ 


\/ 
1 


'7 


r 


\ 

\ 


_i 


/\ 





All other input codes display "blank" 



ROM 




SEGMENT 
DRIVERS 






17 LINES 







OSC/ 
MULTIPLEXER 



INPUT CONTROL 




3 2 10 



DIGIT 
DRIVERS 



Sg|g|glgS <'<°|| SSSSSai 



Internal Block Diagram 



♦5 - 

GND- 



CLR - 
WR - 
CU- 
CUE • 
AqAi • 



CEl 



Typical Schematic for 16 Digit System 
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litronix 

A Siemens Company 



DL-3416, DL-3416 H 

.225^^ RED, 4-DIGIT 16-SEGMENT PLUS DECIMAL 
ALPHANUMERIC Intelligent Display''' 
WITH MEMORY/DECODER/DRIVER 




FEATURES 

• 225 Mil High, Magnified Monolithic Char. 

• Wide Viewing Angle ±40° 

• Close Vertical Row Spacing, 0.8 Inches 

• Rugged Solid Plastic Encapsulated Package 

• Fast Access Time 

DL-3416 SOOnSEC 
DL-3416H 300 nSEC 

• Full Size Display for Stationary Equipment 

• Built-in Memory 

• Built-in Character Generator 

• Built-in Multiplex and LED Drive Circuitry 

• Each Digit Independently Addressed 

• TTL Compatible, 5 Volt Power 

• Independent Cursor Function 

• 17th Segment for Improved Punctuation Marks 

• Memory Clear Function 

• Display Blank Function 

• End Stackabie, 4-Character Package 

• Intensity Coded for Display Uniformity 



PRELIMINARY 



Physical Dimensions (in inches) 

h- .325-H (—5* -H.192 K- 

I TYF 1 j TYR I REF. | 



- BRIGHTNESS CODE 




Hh?p 

Tolerance ± .01 Unless Otherwise Noted 



DESCRIPTION 

The DL 3416 is a four digit display module having 16 
segments plus decimal and a built-in CMOS 
integrated circuit. 

The integrated circuit contains memory, ASCII ROM 
decoder, multiplexing circuitry, and drivers. Data 
entry is asynchronous and can be random. A display 
system can be built using any number of DL 341 6's 
since each digit of any DL 3416 can be addressed 
independently and will continue to display the 
character last stored until replaced by another. 

System interconnection is very straightforward. The 
least significant two address bits (Aq, A^) are normally 
connected to the like named inputs of all DL 3416's 
in the system. With four chip enables four DL 341 6's 
(16 characters) can easily be interconnected without 
a decoder. 

Alternatively, one-of-n decoder IC's can be used to 
extend the address for large displays. 

Data lines are connected to all DL_3416's directly and 
in parallel, as in the write line (WR). The display will 
then behave as a write-only memory. 

The cursor function causes all segments of a digit 
position to illuminate. The cursor is not a character, 
however, and upon removal the previously displayed 
character will reappear. 



Specification subject to change without notice. 
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TOP VIEW 



~20 i9 18 17 16 15 i5 13 ?2~ 




2 3 4 5 



- Product Identification 
Marking on Front Surface 



Pin 


Function 


Pin 


Function 


1 


CE1 Chip Enable 


12 


Gnd 


2 


CE2 Chip Enable 


13 


N/C 


3 


CE3 Chip Enable 


14 


BL Blanking 


4 


CE4 Chip Enable 


15 


N/C 


5 


PLR Clear 


16 


nn Data Inniit 


6 


VCC 


17 


D1 Data Input 


7 


AO Digit Select 


18 


D2 Data Input 


8 


A1 Digit Select 


19 


D3 Data Input 


9 


WR Write 


20 


D4 Data Input 


10 


CU Cursor Select 


21 


D5 Data Input 


11 


CUE Cursor Enables 


22 


D6 Data Input 



OPTO ELECTRONIC CHARACTERISTICS @25°C 



MAXIMUM RATINGS 


Voltage, any pin respect to GND . 


. -.5to6.0VDC 




. . -20° to +65° C 




. . -20° to+70°C 


Relative Humidity 




(non condensing) @ 65° C .... 


85% 



OPTICAL CHARACTERISTICS (TYPICAL) 



Luminous Intensity 8 segments/digit @ 5 V, 5 mcd 

Off Axis Viewing Angle (Note 1 ) ±40° 

Digit Size 225 mils 

Spectral Peak Wavelength . . : 660 nm 



DC CHARACTERISTICS 
DL-3416ANDDL-3416H 


Parameter 


-20°C Typ 


+25"C4 


+65°C Typ 


Conditions 


Icc 4 digits on (10 seg/digit) 


190 mA 


150 mA max^ 


120 mA 


Vcc = 5.0 V 


Ice Cursor2 


225 mA 


175 mA max"! 


150 mA 


Vcc = 5.0 V 


Icc Blank 




19 mA max 




V|N=0 
Vqc = 5.0 V 
WR = 5.0 V 


hL 


225 mA 


leOjuA max 


150mA 


V,N=.8V 
Vcc = 5.0 V 


V|L 




.8 V max 




Vcc = 4.5 V 


VlH^ 




2.7 V min 




Vcc = 4.5 V 




3.3 V min 




Vcc = 5.5 V 



1 . Measured at 5 sec. 

2. 60 sec max duration. 

3. Vcc>V,H>0.6Vcc. 



4 V 



= +5.0 V DC ±10% 



TIMING CHARACTERISTICS 



WRITE CYC L E 



AC CHARACTERISTICS 
Timing Parameters @ 4.5 V (nanoseconds) 



Paramitar 




20''C Typ 


+25°C Min 


+65°C Typ 


DL-3416 DL-3416H 


DL-3416 


DL-3416H 


DL-3416 


OL-3416H 


Tas 


300 


200 


450 


250 


600 


400 


Two 


50 


50 


150 


50 


175 


75 


Tw 


250 


150 


300 


200 


425 


325 


Tds 


150 


100 


250 


150 


350 


250 


Tdh 


50 


50 


50 


50 


100 


100 


Tah 


50 


50 


50 


50 


100 


100 


TCEH 


50 


50 


50 


50 


100 


100 


TCES 


300 


150 


450 


250 


600 


400 


TCLR 






15 milliseconds 












access time 






500 ns 


300 ns 



3C 



TCEH I — 

Tah —J 



J 



TIMING MEASUREMENT 
VOLTAGE LEVELS 



— ^ TDS To 



4 VOLTS 
2 VOLTS 
VOLTS 



Note 1: "Off Axis Viewing Angle" is here defined as: "the minimum angle in any direction from 
the normal to the display surface at which any part of any segment in the display is not 
visible". 

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should 
be taken to avoid damage due to high static voltages or electric fields. 

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 

Note 4: Warning — Do not use solvents containing alcohol. 
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LOADING DATA 

Setting the chip enables (CE1, CE2, CE3, CE4) to their 
true state will enable data loading. The desired data 
code (00-06) and digit address (Aq, Ai ) should be 
held stable during the write cycle for storing new data. 

Data entry may be asynchronous and random. (Digit 
is defined as right hand digit with Ai = Aq = 0.) 

Clearing of the entire internal four-dig it me mory can 
be accomplished by holding the clear (CLR) low for 
one complete display multiplex cycle, 15 mS minimum 



LGADING CURSOR 

Setting the chip^nables (CE1, CE2, CE3, CE4) and 
cursor select (CD) to th eir tr ue state will enable 
cursor loading. A write (WR) pulse will now store or 
remove a cursor into the digit location addressed by 
Aq, Ai ; as defined in data entry. A cursor will be 
stored if DO = 1 ; and will be rem oved if DO = 0. 
Cursor will not be cleared by the CLR signal. The 



TYPICAL LOADING DATA STATE TABLE 



BE CE1 CE2CE3CE4 CUE CU Wit CCR^ 
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LOADING CURSOR STATE TABLE 



BE CE1 CE2CE3CE4CUE CU WR IJEIT 


AI 


AO 


D6 


D5 


D4 


D3 
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D1 


DO 
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B 


E 


A 


R 


H 


X 


X 


X 


X 


H 


X 


H 


H 


DISPLAY PREVIOUSLY STORED CURSORS 


B 


E 


A 


R 


H 


H 


H 


L 


L 


H 


L 


L 


H 


L 


L 


X 


X 


X 


X 


X 


X 


H 


B 


E 


A 


m 


H 


H 


H 


L 


L 


H 


L 


L 


H 


L 


H 


X 


X 


X 


X 


X 


X 


H 


B 


E 


m 


m 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


L 


X 


X 


X 


X 


X 


X 


H 


B 




m 




H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


X 


X 


X 


X 


X 


X 


H 


m 


m 


m 




H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


L 


X 


X 


X 


X 


X 


X 


L 


m 


E 




m 


H 


X 


X 


X 


X 


L 


X 


H 


H 




DISABLE CI 


RSOR DISPLAY 
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DISPLAY STORED CURSORS 
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cursor (CU) puls e width should not be less than the 
write pulse (WR) width or erroneous data may appear 
in the display. 

For those users not requiring the cursor, the cursor 
enable signal (CUE) may be tied low to disable 
display of the cursor function. A flashing cursor can 
be realized by simply pulsing CUE. If cursor has been 
loaded to any or all positions in the display, then 
CUE will control whether the cursor(s) or the char- 
acters appear. CUE does not affect the contents of 
cursor memory. 

DISPLAY BLANKING 

Blanking the display may be accomplished by loading 
a blank or space into each digit of the display or by 
using the (BL) display blank input. 

Setting the (BL) input low does not affect the con- 
tents of either data or cursor memory. A flashing 
display can be realized by pulsing (BL). 
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CHARACTER SET 
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Internal Block Diagram 
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Typical Sciiematic for 16 Digits 
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Iitronix 

A Siemens Company 



DL-3422 

.1707.100 (Norn.) UPPER AND LOWER CASE 

4-DIGIT 22 SEGMENT 
ALPHANUMERIC Intelligent Display'** 
WITH MEMORY/DECODER/DRIVER 

PRELIMINARY 



Physical Dimensions (in inches) 

I TYP. I I TYR I m I 



BRIGHTNESS CODE 

.01 TYP. 





Tolerance ± .01 unless otherwise noted 



FEATURES 

• 170Mil/100Mil (Nom.) Upper & Lower Case Letters 

• Wide Viewing Angle ± 50° 

• Close Vertical Row Spacing, .800 Inches 

• Rugged Solid Plastic Encapsulated Package 

• Fast Access Time, 500 nSEC 

• Full Size Display for Stationary Equipment 

• Built-in Memory 

• Built-in Character Generator 

• Built-in Multiplex and LED Drive Circuitry 

• Direct Access to Each Digit Independently & 
Asynchronously 

• TTL Compatible, 5 Volt Power 

• Independent Cursor Function 

• 22 Segment for 96 Character ASCII Format 
Upper & Lower Case Letters 

• Memory Clear Function 

• Display Blank Function 



DESCRIPTION 

The DL 3422 is a four digit display module having 22 
segments and a built-in CMOS integrated circuit. 

The integrated circuit contains memory, ASCII ROM 
decoder, multiplexing circuitry, and drivers. Data 
entry is asynchronous and can be random. A display 
system can be built using any number of DL 3422's 
since each digit of any DL 3422 can be addressed 
independently and will continue to display the char- 
acter last stored until replaced by another. 

System interconnection is very straightforward. The 
l^ast significant two address bits (Aq, Ai) are normally 
connected to the like named inputs of all DL 3 422's 
in the system. With two chip enables (CE1, and CE2) 
four DL 3422's (16 characters) can easily be inter- 
connected without a decoder. 

Alternatively, one-of-n decoder IC's can be used to 
extend the address for large displays. 

Data lines are connected to all DL 3422's directly and 
in parallel, as is the write line (WR). The display will 
then behave as a write-only memory. 

The cursor function causes all segments of a digit 
position to illuminate. The cursor is not a char- 
acter, however, and upon removal the previously 
displayed character will reappear. 

Specification subject to change without notice. 
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Pin 


Function 


Pin 


Function 


1 


CE1 Chip Enable 


12 


Gnd 


2 


N/C 


13 


N/C 


3 


CE2 Chip Enable 


14 


BL Blanking 


4 


N/C 


15 


N/C 


5 


CLR Clear 


16 


DO Data Input 


6 


VCC 


17 


D1 Data Input 


7 


AO Digit Select 


18 


D2 Data Input 


8 


A1 Digit Select 


19 


D3 Data Input 


9 


WR Write 


20 


D4 Data Input 


10 


CU Cursor Select 


21 


D5 Data Input 


11 


CUE Cursor Enable 


22 


D6 Data Input 



OPTO ELECTRONIC CHARACTERISTICS @ 25 C 



MAXIMUM RATINGS 


Voltage, any pin respect to GND . 


-.5 to 6.0 VDC 


Operating TenDperatu re 


. -20° to +65° C 




-20° to +70° C 


Relative Humidity 






85% 



OPTICAL CHARACTERISTICS 

Luminous Intensity 8 Segments @ 5 V ... 5 mcd 

Off Axis Viewing Angle (Note 1 ) ±50° 

Digit Size 160 mils 

Spectral Peak Wavelength . 660 nm 



DC CHARACTERISTICS 


Parameter 


-20^0 Typ 


+25** C4 


+65°C Typ 


Conditions 


'cc 4 digits on (10 sag/digit) 


135 mA 


125 mA max "I 


100 mA 


Vcc = 5.0 V 


•cc 4 digits or Cursor2 


160 mA 


140 mA max! 


120 mA 


Vcc = 5.0 V 


Ice Blank 




3.7 mA max 




V|N =0 
Vcc = 5.0 V 
WR = 5.0 V 


l|L 


200 iuA 


160 fxA max 


100 juA 


V,N = .8 V 
Vcc = 5.0 V 


V|L 




.8 V max 




Vcc = 4.5 V 






2.7 V min 




Vcc = 4.5 V 




3.3 V min 




Vcc = 5.5 V 



1. Measured at 5 sec. 

2. 60 sec max duration. 

3. Vcc > V,H > 0.6 Vcc- 



4. V_- = +5.0 VDC ±10% 



AC CHARACTERISTICS 
Timing Parameter @ 4.5 V (nanoseconds) 




-20° C Typ 


+25°C Min 


+65°C Typ 


Tas 


300 


450 


600 


T\A/D 


50 


150 


175 


Tw 


250 


300 


425 


Tds 


150 


250 


350 


Tdh 


50 


50 


100 


Tah 


50 


50 


100 


TCEH 


50 


50 


100 


TCES 


300 


450 


600 


TCLR 




15 milliseconds 





TIMING CHARACTERISTICS 
Write Cycle Waveforms 



;u 



DC 



J 1 < 

— -I TWD I- Tw H 



T DH ►! 



T IMING MEASURE MEN 
VOLTAGE LEVELS 



Note 1: "Off Axis Viewing Angle" is here defined as: "the minimum angle in any direction from 
the normal to the display surface at which any part of the segment in the display is not 
visible". 

Note 2: This display contains a CMOS integrated circuit. Normal CMOS handling precautions should 
be taken to avoid damage due to high static voltages or electric fields. 

Note 3: Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 

Note 4: Warning — Do not use solvents containing alcohol. 
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LOADING DATA 

Setting the chip enables (CE1, CE2) to their true 
state will enable data loading. The desired data code 
(D0-D6) and digit address (Aq, Ai ) should be held 
stable during the write cycle for storing new data. 

Data entry may be asynchronous and random. (Digit 
is defined as right hand digit with A-i - Aq = 0.) 

Clearing of the entire internal four-dig it me mory can 
be accomplished by holding the clear (CLR) low for 
one complete display multiplex cycle, 15 mS minimum. 



LOADING CURSOR 

Setting the chip enables (CE1, CE2) and cursor 
select (CU) t o the ir true state will enable cursor load- 
ing. A write (WR) pulse will now store or remove a 
cursor into the digit location addressed by Aq, Ai ; 
as defined in data entry. A cursor will be stored if 
DO = 1 ; and will be removed if DO = 0. Cursor will 



not be cleared by the CLR signal. 

For those users not requiring the cursor, the cursor 
enable signal (CUE) may be tied low to disable 
display of the cursor function. A flashing cursor can 
be realized by simply pulsing CUE. If cursor has been 
loaded to any or all positions in the display, then 
CUE will control whether the cursor(s) or the char- 
acters; appear. CUE does not affect the contents of 
cursor memory. 



DISPLAY BLANKING 

Blanking the display may be accomplished by loading 
a blank or space into each digit of the display or by 
using the (BL) display blank input. 

Setting the (BL) input low does not affect the con- 
tents of either data or cursor memory. A flashing 
display can be realized by pulsing (BL). 



TYPICAL LOADING DATA STATE TABLE 



BC CE1 CUE CU WR CCff 
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LOADING CURSOR STATE TABLE 



eC CE1CE?CUE WR CUR 
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CHARACTER SET 
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litronix 

A Siemens Company 



IDA-2416 Series 

DL-2416 Intelligent Display''' ASSEMBLY 



PRELIMINARY 




FEATURES 

• Complete Alphanumeric Display Assembly Utilizing 
the DL-2416 

• Built-in Multiplex and LED Drive Circuitry 

• Built-in Memory 

• Built-in Character Generator 

• Displays 64 Character ASCII Set 

• Direct Access to Each Digit Independently 

• Display Blank Function 

• Memory Clear Function 

• Cursor Function 

• Choice of 16 or 32 Character Display Length 
(Other lengths optional) 

• Single 5.0 Volt Power Supply 

• TTL Compatible 

• Easily Interfaced to a Microprocessor 

• Tri-State or Open-Collector Input Circuitry 

• Schmitt Trigger Inputs on Control Lines 



The IDA-2416 Series Assembly is an extension of the 
very easy-to-use DL-2416 Intelligent Display""""^. This 
product provides the designer with circuitry for 
display maintenance. It also minimizes interaction 
and interface normally required between the user's 
system and a multiplexed alphanumeric display. 

The assembly consists of DL-2416's In a single row 
together with decoder and interface buffers on a single 
printed circuit board. Each DL-2416 provides its 
own memory, ASCII ROM character decoder, multi- 
plexing circuitry, and drivers for its four 17-segment 
LED's. 

Intelligent Display Assemblies can be used for applica- 
tions such as data terminals, controllers, instruments, 
and other products which require an easy to use alpha- 
numeric display. 



Part Number 


Description 


IDA-2416-16 


Single Line 16 Character Alphanumeric Display Utilizing the DL-2416 


IDA-24 16-32 


Single Line 32 Character Alphanumeric Display Utilizing the DL-2416 


IDA-2416-XX-YY 


Single Line Alphanumeric Display Utilizing the DL-2416 Display 

XX — indicates number of characters (groups of four) from 16 to 40 
YY — options or specials versions 
(consult factory for more information) 
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System Overview 

The Intelligent Display Assembly offers the designer 
a choice of either 16 or 32 alphanumeric characters 
(the IDA-2416-16 and lDA-2416-32, respectively), 
and operates from just a +5-V supply. Based on the 
previously introduced Liti-bnix DL-2416 four- 
character intelligent display, the IDA-2416 adds all 
the support logic required for direct connection to 
most microprocessor buses. The system interface 
takes place through a 26-pin connector, which has 
available on it the data and address lines as well as the 
control signals needed. Two additional connectors 
are included on the IDA-2416 — one of them is used 
for the power and ground connections, and the other 
is used to implement display enable selection. 



System Power Requirements 

Operating from a single +5-V power supply, the 
IDA-2416-16 requires a typical operating current of 
450 mA with eight of the segments lit on each 
character. For the 32 character display, the current 
increases to 850 mA, typical. For the worst-case 
condition with all segments lit, the 16 character 
display draws 650 mA and the 32 character display 
requires '1250 mA. With the display blanked, the 
board circuitry draws about 70 mA. 
Display Interface 

The display interface available on the 26-pin con- 
nector consists of seven data lines (D0 to D6), five 
address lines (A0 to A4), four display-enable lines 
(DEI to DE4), several unused pins, and various con- 
trol signals. Ail address, data, and control lines have 
either pull-up or pull-down IK ohm resistors. 
BL (Blanking, active low): When this line is pulled 
low, it causes the entire IDA display to go blank 
without affecting the contents of the display mem- 
ory on the DL-2416S. BL is active regardless of 
address or display enable lines. A flashing display can 
be realized by pulsing this line. 

WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 
minimum of 200 ns. See timing diagram for timing & 
relationships to other signals. The WR input drives a 
sch mitt- trigger. 

CUE (Cursor Enable, active high): When high, this 
line permits the cursor to be displayed, and when 
brought low, it disables the cursor function without 
affecting the stored value. CUE is active regardless of 
address or display enable lines. A flashing cursor can 
be created by pulsing the CUE line low. 

CU (Cursor Select, active low): The cursor function 
(character with all segments lit) is loaded by selecting 
the digit address and holding CU true. A "1" on D0 



writes the cursor. A "0" on D0 removes the cursor. 
The change occurs during the next write pulse per 
the timing diagram. 

CLR (Clear, active low) : When held low for one dis- 
play multiplex cycle (see DL-2416 data sheet for 
more information) of 15 ms, this line will cause all 
stored characters in the display, except for the cursor, 
to be cleared. CLR is active regardless of address or 
display enable lines^The CLR input drives a schmitt- 
trigger. 

DET to DE4 (Display Enable, active low) : There are 
four jumper selectable lines, any one of which can be 
selected to provide one of four board addresses that 
can be used when multiple IDAs are built into a sys- 
tem. When low, this tine enables the selected display 
to permit cjata loading. The display enable input 
drives a schmitt-trigger. 

Address lines A0 to A4 are set up so that the right- 
most character is the lowest address. The left-most 
character is the highest address. Data lines are set up 
so that D0 is the least significant bit and D6 is the 
most significant bit. 

Using the Display Interface 

Through the use of memory-mapped I/O techniques, 
the IDA can be treated almost like a memory loca- 
tion — supply the data, address and proper control 
signals and the characters appear, with each character 
location independently addressable. The basic signal 
flow sequence to load a character would start with 
the address lines going to the desired address while 
the CLR and BL lines are high to permit the data to 
be loaded in and displayed. After the address has 
stabilized, the data can change to the desired values 
(including the cursor). After the data have stabilized, 
the WR pulse is started, and must remain low for at 
least 200 ns. Signals must be held stable for 75 ns, 
minimum, after the rising edge of the WR pulse to 
ensure correct loading, while the addresses must be 
stable for 650 ns preceding the same rising edge of 
the WR pulse. See the timing diagram for a pictorial 
explanation. 

Enable Selection 

For board enable (the DEI through DE4 lines) the 
user can choose any one of the four enable signals he 
has provided on the cable. This signal will be used to 
provide a master enable to each IDA. All that need be 
done is to insert the shorting plug in the appropriate 
position on the pins provided. This allows the user to 
make the system display the same information on 
two or more different IDAs or display different 
information on each of up to four groups of IDA's. 
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IDA-2416 Series 

Maximum Ratings 

Vcc 6.0 V 

Voltage applied to any input -0.5 to Vcc +0-5 VDC 

Operating Temperature -20 to +65°C 

Storage Temperature -20 to +70°C 

Relative Humidity (non condensing) @ 65°C 85% 

Optoelectronic Characteristics @ 25^C 

Parameter Symbol Min Typ Max Units Test Conditiont 

Supply Current/Digit l^c 25 mA Vcc = 5.0 V (8 Segments/Digit) 

Total (IDA-2416-16) Iqc 650 mA Vcc = 5.0 V (All Segments/Digit) 

Total (I DA-241 6-32) Ice 1250 mA Vcc ' 5.0 V (All Segments/Digit) 

Supply Voltage Vqc 4.75 5.00 5.25 V 

Input Voltage- High V|h 2 V Vcc * 5.0 V ± .25 V 
(All inputs) 

Input Voltage - Low V|l 0.8 V Vcc * 5 
(All inputs) 

Input Current - High I|h 40 hA Vcc = 5.5 V, V| = 2.4 V 
(All inputs) 

Input Current - Low I|l 2.2 mA Vcc = 5.5 V, V| = 0.4 V 
(All inputs) 

Luminous Intensity 

Average Per Digit ly 0.5 mcd Vcc = 5.0 V (8 Segments/Digit) 

Peak Wavelength ^peak 660 nm 

Viewing Angle ±45 Deg Vertical & Horizontal From 

Normal To Display Plane 

Switching Characteristics @ 5 V 



Parameter @ 25'' C 


Symbol 


Min 


Units 


Write Pulse 


Tyv 


200 


nS 


Address/DE Setup Time 


Tas 


650 


nS 


Data Setup Time 


Tds 


650 


nS 


Write Setup 


TyvD 


200 


r>6 


Data Hold Time 




75 


nS 


Address/DE Hold Time 


Tan 


75 


nS 


Clear Time 




15 


mS 



TIMING CHARACTERISTICS 



WRITE CYCLE WAVEFORMS 



DE1,DE2 
DE3, DE4 



m ~\_ 

DE4 1^ 



A0 A4 



3C 



D0-D6, CO 



Tas 



|-*-TWD- 

3c: 



Tw 



I 
I 



Tah -mA 



-Tds - 



Tdh — H 



TIMING MEASUREMENT 
VOLTAGE LEVELS 



ZXZ3G 



4 VOLTS 
2 VOLTS 
VOLTS 
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Physical Dimensions 




RECOMMENDED MATING CONNECTOR 


Connector 


Function 


Typo 


Suggested Mfg. 




Control/Data 


26-Pin Ribbon 


BERG P/N 65496-013 


AJ3 


Power 


Molex 


AMP P/N 87066-4 




PIN 


FUNCTION 


PIN 


FUNCTION 


J2-1 


A2 ADDRESS LINE 


J2-14 


NO CONNECTION 


J2-2 


DE4 DISPLAY ENABLE 


J2-15 


D6 DATA LINE 


J2-3 


A3 ADDRESS LINE 


J2-16 


NO CONNECTION 


J2-4 


DE3 DISPLAY ENABLE 


J2-17 


D4 DATA LINE 


J2-5 


A4 ADDRESS LINE 


J2-18 


CUE CURSOR ENABLE 


J2-6 


DEI DISPLAY ENABLE 


J2-19 


D5 DATA LINE 


J2-7 


NO CONNECTION 


J2-20 


CU CURSOR SELECT 


J2-8 


DE2 DISPLAY ENABLE 


J2-21 


AO ADDRESS LINE 


J2-9 


D0 DATA LINE 


J2-22 


CLR CLEAR 


J2-1 


NO CONNECTION 


J2-23 


A1 ADDRESS LINE 


J2-11 


D1 DATA LINE 


J2-24 


WR WRITE 


J2-12 


NO CONNECTION 


J2-25 


D3 DATA LINE 


J2-13 


D2 DATA LINE 


J2-26 


BL BLANKING 


J3-1 


GND 


J3-3 


VCC 


J3-2 


VCC 


J3-4 


GND 




Note: 

13 RESISTOR PART OF PACK Rl (IK) 
m RESISTOR PART OF PACK R2 (IK) 
d RESISTOR PART OF PACK R3 (IK) 
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LED LAMPS 



Package 
Type 
and 
Spacing 


Package Outline 


Color 


Part Number 


Lens 


Viewing 
Half 
Angle 


Luminous 
intensity 


Max 
Fwd 
Current 
(mA) 


Page 


(mcd) 


(mA) 


T1% 
5mm 
(12.2mm 
Top of 
Lens to 
standoff) 
Min. /a" 
Leads 




Red 


LD50A 


Red 

Diffused 


±12° 


>1.0 


20 


100 


97 


LD50-1 


2.0-4.0 


LD50-2 


>3.2 


High 

Efficiency 
Red 


LD52C 


Red 

Diffused 


15-30 


10 


60 


99 


LD52CA 


9.0-18 


•CQV51F 


10-20 


20 


•CQV51G 


16-32 


•CQV51 H 


25-50 


•CQV51J 


>40 


Yellow 


LD56C 


Yellow 
Clear 


10-20 


10 
20 


101 


LD56CA 


6.0-12 


•CQV53F 


10-20 


•CQV53G 


16-32 


•CQV53H 


25-50 


•CQV53J 


>40 


Green 


LD57C 


Green 
Clear 


20-40 


10 


103 


LD57CA 


12-24 


•CQV55G 


16-32 


20 


•CQV55H 


24-<50 






•CQV55J 


40-80 


) 


•CQV55K 


>63 


T1% 
5mm 
(11.6mm 
Top of 
Lens to 
standoff) 
Min. Va" 
Leads 


Red 


LD41A 


Red 

Diffused 


±35° 


>.3 


100 


97 






LD41-1 


1.0-2.4 




LD41-2 


>2.0 


•CQV20-3 


1.0-2.0 


•CQV20-4 


>1.6 


High 

Efficiency 
Red 


LD52-1 


1.2-2.4 


10 


60 


99 


LD52-2 


>2.0 


•CQV21-4 


1.6-3.2 


20 


•CQV21-5 


2.5-5.0 


•CQV21-6 


>4.0 


Yellow 


LD56A 


Yellow 
Diffused 


>.6 


10 


101 


LD56-1 


1 .0-2.0 


LD56-2 


>1.6 


•CQV23-4 


1.6-3.2 


20 


•CQV23-5 


2.5-5.0 


•CQV23-6 


>4.0 


Green 


LD57A 


Green 
Diffused 


>.6 


103 


LD57-1 


2.0-4.0 


LD57-2 


>3.2 


•CQV25-3 


1.0-2.0 


•CQV25-4 


1 .6-3.2 


•CQV25-5 


2.5-5.0 


•CQV25-6 


>4.0 


T1% 
5mm 
1" Leads 




Red 


RL-2000 


Red 

Diffused 


±35° 


>1.6 


20 


100 


105 


R L-4403 


>.8 






RL-4850 


« Tv/n 

.a lyp. 


RL-5054-1 


±10° 


>1 .0 


10 


109 




RL-5054-2 


>2.0 






Orange 


*OL-3d-3 


Orange 
UltTused 


+250" 


>3.0 


20 


50 


111 




•OL-30-4 


>6.0 


Tiy* 

5mm 
1" leads 
No 

Standoffs 




Red 


RL-5053-1 


Red 

Diffused 


±35° 


1.0-2.0 


20 


100 


107 


RL-5053-2 


1 .6-3.2 






RL-5053-3 


>2 5 






RL-5053A 


>0.3 


'=^1— [ 


Yellow 


YL-4550 


Yellow 
Diffused 


±35° 


>1 .0 


10 


60 


113 




YL-4850 


1.6 Typ. 




GL-4850 


Green 
Diffused 


1 .0 Typ. 


20 


115 


GL-4950 


>1.0 


T1% 

5mm 

Low 

Profile 

Min. ya" 

Leads 




High. 

Efficiency 

Red 


CQX23-1 


Red 

Diffused 


±70° 


1.8-3.6 


20 


60 


119 






COX 23-2 


>2.8 




Yellow 


CQX33-1 


Yellow 
Diffused 


1.8-3.6 




CQX33-2 


>2.8 




Green 


CQX13-1 


White 
Diffused 


1.8-3.6 


COX 13-2 


>2.8 



• NEW TYPES TO BE PHASED IN *N0T RECOMMENDED FOR NEW DESIGN - PHASING OUT 



LED LAMPS 



Package 
Type 
and 

Spacing 



Package Outline 



Color 



Part Number 



Lens 



Viewing 
Half 
Angle 



Luminous 
Intensity 



(mcd) 



(mA) 



Max 
Fwd 
Current 
(mA) 



Page 



4mm 
Low 
Profile 
No 

Standoffs 



*RL-2 



Red 

Diffused 



±30" 



High 

Efficiency 
Red 



CQV36-3 



CQV36-4 



CQV36-5 



5mm 
Rec- 
tangular 



CQV38-3 



CQV38-4 



CQV38-5 



CQV39-3 



CQV39-4 



CQV39-5 



LD80A 



LD80-1 



LD80-2 



5mm 
Rounded 
Rec- 
tangular 



High 

Efficiency 
Red 



LD82A 



LD82-1 



LD82-2 



LD86A 



Yellow 



LD86-1 



LD86-2 



LD87A 



LD87-1 



LD87-2 



High 

Efficiency 
Red 



CQV56-3 



CQV56-4 



5mm 
Cylin- 
drical 



CQV58-2 



Yellow 



CQV58-3 



CQV58-4 



CQV59-2 



CQV59-3 



CQV59-4 



High 

Efficiency 
Red 



CQV16-2 



CQV16-3 



CQV16-4 



CQV18-2 



Square 



CQV18-3 



CQV18-4 



CQV19-2 



Green 



CQV19-3 



CQV19-4 



High 

Efficiency 
Red 



CQV26-2 



CQV26-3 



CQV26-4 



Tri- 
angular 



CQV28-2 



CQV28-3 



CQV28-4 



CQV29-2 



CQV29-3 



CQV29-4 



High 

Efficiency 
Red 



LD602-2 



LD602-3 



LD602-4 



LD606-2 



LD606-3 



LD606-4 



LD607-2 



Green 



LD607-3 



LD607-4 



Red 

Diffused 



Yellow 
Diffused 



Green 
Diffused 



Red 

Diffused 



Yellow 
Diffused 



Green 
Diffused 



Red 

Diffused 



Yellow 
Diffused 



Green 
Diffused 



Red 

Diffused 



Yellow 
Diffused 



Green 
Diffused 



Red 

Diffused 



Yellow 
Diffused 



Green 
Diffused 



Red 

Diffused 



Yellow 
Diffused 



Green 
Diffused 



±50 



1.2 Typ 



1.6-3.2 



>2.5 



1 .0-2.0 



1.6-3.2 



>2.5 



1.0-2.0 



1 .6-3.2 



>2.5 



1.0-2.0 



>1.6 



1 .0-2.0 



>1.6 



1 .0-2.0 



>1.6 



>.6 



1.0-2.0 



>1.6 



.63-1 .25 



>1.6 



.63-1.25 



1.0-2.0 



>1.6 



.63-1.25 



1 .0-2.0 



.63-1.25 



1 .0-2.0 



.63-1.25 



1.0-2.0 



>1.6 



.63-1.25 



1.0-2.0 



>1.6 



.63-1.25 



1.0-2.0 



.63-1.25 



>1.6 



.63-1.25 



1 .0-2.0 



>1.6 



.63-1 .25 



1 .0-2.0 



.63-1.25 



1.0-2.0 



.63-1.25 



1.0^2.0 



>1.6 



60 



123 



100 



20 



131 



135 



143 



*NOT RECOMMENDED FOR NEW DESIGN-PHASING OUT 
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LED LAMPS 



Package 
Type 
and 

Spacing 


Package Outline 


Color 


Pnrt IVIiinnhAr 
r ai i filUiliUor 


Lens 


Viewing 
Half 
Angle 


Luminous 
Intensity 


Max 
Fwd 
Current 
(mA) 


Page 


(mcd) 


(mA) 


T1 

3mm 

min 
Leads 
90 MIL 
Lead 
Spacing 




Red 


LD30A 


Red 

Diffused 


±35° 


>0.3 


20 


1 00 


147 


LD30-1 


1 .0-2.4 


LD30-2 


2.0-4.0 


LD30-3 


>3.2 


•CQV10-3 


1 0-2 


•CQV10-4 


>1 .6 


LD30C 


Glass 
Clear 


±25° 


>1 .0 


•CQV30A 


1 .0-2.0 


•CQV30B 


1 .6-3.2 


•CQV30C 


>2.5 


High 

Efficiency 
Red 


LD32-1 


Red 

Diffused 


±35° 


1 .2-2.4 


10 


60 


149 


LD32-2 


>2 


•CQV11-4 


1 .6-3.2 


20 


•CQV11-5 


2.5-5.0 


•CQV11-6 


>4.0 






LD32C 


Red 
Clear 


±25° 


>2 5 


10 


, V- 


•CQV31D 


4.0-8.0 


20 




•CQV31E 


>6.3 




Yellow 


LD36A 


Yellow 
Diffused 


±35° 


>.6 


10 


151 


LD36-1 


1 .0-2.0 


LD36-2 


>1 .6 


•CQV13-4 


1 6-3 2 


20 


•CQV13-5 


2.5-5.0 


•CQV13-6 


>4.0 


LD36C 


Yellow 
Clear 


±25° 


>2.0 


10 


•CQV33D 


4.0-8.0 


20 


•CQV33E 


>6.3 


Green 


LD37A 


Green 
Diffused 


±35° 


>0.5 


153 


LD37-1 


2.0-4.0 


LD37-2 


>3.2 


•CQV15-3 


1 .0-2.0 


•CQV15-4 


1.6-3.2 


•CQV15-5 


2.5-5.0 


•CQV15-6 


>4 


LD37C 


Glass 
Clear 


±25° 


>4.0 


•CQV35D 


4.0-8.0 


•CQV35E 


>6.3 


T1 

3mm 
1" Leads 
100 MIL 
Lead 
Spacing 




Red 


RL-4480 


Red 

Diffused 




>0.3 


40 


155 










>1 .0 


' >1 ' — 




) 


R L-4480-2 


>2.0 








RL-4480-5 


0.8 Typ. 








T1 

3mm 
1" Leads 
50 MIL 
Lead 
Spacing 




Red 




Red 

Diffused 


±35' 


0.5 


20 


40 


157 


R L-209-1 


1.0 








R L-209-2 


>2.0 


RL-4484 


0.8 Typ. 


T1 3mm 
1" Leads 
50 MIL 
Lead 
Spacing 
No 

Standoff 




Orange 


*OL-31-2 


Orange 
Diffused 


>1.5 


1 59 




*OL-31-4 


>4.0 




Yellow 


YL-212 


Yellow 
Diffused 


>1.0 


10 


161 


YL-4484 


1.6 Typ. 


Green 


GL-211 


Green 
Diffused 


>0.8 


20 


163 


GL-4484 


1 .0 Typ. 


T1 

3mm 
1" Leads 
75 MIL 
Lead 
Spacing 
Flangeless 




Red 


*RL-T1 


Red 

Diffused 




>0.3 


20 


40 


165 


Miniature 

Axial 

Lead 




Red 


RL-50 


Water clear 


>0.3 


20 


40 


167 
169 


RL-50-01 


Red 

Diffused 




>0.3 


RL-54 


0.8 Typ 


/ . \ 




RL-55 


>2.0 


20 


40 


170 


Miniature °* " \ ' ^ 


RL-55-5 


>0.8 


Axial Lead 
High Dome 
Lens 1 


Yellow 


YL-56 


Yellow 
Diffusfiri 


2.0 Typ 


172 


Green 


GL-56 


Green Dif. 


1 .0 Typ 



• NEW TYPES TO BE PHASED IN _ *NOT RECOMMENDED FOR NEW DESIGN - PHASING OUT 



LED LAMPS 



Package 
Type 
and 

Spacing 












Viewing 


Luminous 
Intensity 


Max 
Fwd 
Current 
(mA) 






Package Outline 


Color 


Part Number 


Lens 


Half 
Angle 


(mcd) 


(mA) 


Page 


Miniature 
Radial 
Lead 
100 MIL 
Lead 








Red 


LD461 


White 
Diffused 




>0.6 




35 


173 




T 


Green 


LD471 


Green 
Diffused 


±50 


>0.6 


20 


25 


175 


Spacing 




U I 1 


Yellow 


LD481 


Yellow 
Diffused 




>0.6 




177 


2 Diode Array 






LD462 






>0.6 








3 








LD463 






>0.6 








4 








LD464 






>0.6 








5 






Red 


LD465 


White 




>0.6 




35 


173 


6 






LD466 


Diffused 




>0.6 




7 








LD467 






>0.6 








8 








LD468 






>0.6 








9 








LD469 






>0.6 








10 








LD460 






>0.6 








2 Diode Array 






LD472 






>0.6 








3 




/-^ ^ 






LD473 






>0.6 
















LD474 






>0.6 








4 




















5 














Green 


LD475 


Green 


±50° 


>0.6 




25 


1 75 


6 




1 










LD476 


Diffused 


>0.6 


20 


7 
















LD477 






>0.6 








8 








LD478 






>0.6 








9 








LD479 






>0.6 








10 








LD470 






>0.6 








2 Diode Ar 


ay 






LD482 






>0.6 








3 








LD483 






>0.6 








4 








LD484 


Yellow 
Diffused 




>0.6 








5 






Yellow 


LD485 




>0.6 




25 


177 


6 








LD486 




>0.6 








7 








LD487 






>0.6 








8 








LD488 






>0.6 








9 








LD489 






>0.6 








10 








LD480 






>0.6 








Sub 






High 

Efficiency 
Red 


LD121 


Red 

Diffused 




0.63 








Miniature 
Innm 






Yellow 


LD161 


Yellow 
Diffused 


±30° 


0.63 


10 


25 


179 








Green 


LD171 


White 
Diffused 




0.63 
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INTEGRATED CIRCUITS LED LAMPS 



T1% 
Bicolor 




Red 
and 
Green 


LD100-3S 


colorless 


±50° 


1 .0-2.0 


20 


60 


193 


LD100-3t 


1 .0-2.0 


LD100-4s 


1 .6-3.2 


LD100-4t 


1.6-3.2 


LD100-5S 


>2.5 




>2.5 


Rectangle 
Bicolor 




Red 


LD110-2S 


colorless 




0.63-1.25 


20 


60 


195 


LD1 1 0-2t 
LD110-3S 


0.63-1.25 
1 .0-2.0 


ffl 


and 
Green 


LD110-3t 


±50° 


1.0-2.0 




LD110-4S 


>1.6 


LD110-4t 


>1.6 


Square 
Bicolor 




Red 
and 
Green 


LD1 11-2s 


colorless 


±50° 


0.63-1.25 


20 


60 


197 


LD1 1 1 -2t 


63-1 25 


LD1 1 1-3s 


1 n o n 


LD1 1 1 -3t 


1 .0-2.0 


L,D 1 1 1 -4s 


>1 .6 


LD111-4t 


>1.6 


Triangle 
Bicolor 




Red 
and 
Green 


LD112-2S 


colorless 


+50° 


0.63-1.25 


20 


60 


199 


LD1 12-2t 


0.63-1 .25 


LD112-3S 


1.0-2.0 


LD112-3t 


1.0-2.0 


LD112-4S 


>1.6 


LD112-4t 


>1.6 


Package 
Type 
and 

Spacing 


Package Outline 


Color 


Part Number 


Lens 


Viewing 
Half 
Angle 


Luminous 
Intensity 


Max 
Fwd 
Current 


Page 


(mod) 


(mA) 


(mA) 


T1% 

Flashing 

Lamp 








Red 


FRL-2000 


Red 

Diffused 


±35° 


>0.8 


Vf=5V 


35 
Vf=5V 


183 




rRL-4403 


>0.5 


185 


T1% 

Current 

Regulated 






Red 


RLC200 


Red 

Diffused 


±35° 


>0.8 


Vf=6V 


24 

\/t-= 
VF- 

12.5V 


187 




RLC201 


>0.4 


14 
Vf=16V 


189 


T1 

Current 
Regulated 




O 


Red 


RLC210 


Red 

Diffused 


±50° 


>0.1 


Vf=6V 


14 
Vf=11V 


191 
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Iitronix 

A Siemens Company 



CQV 20 (LD 41) SERIES 
LD 50 SERIES 



RED T 1% LED LAMP 




FEATURES 

• Moderately Wide Viewing Angle ±35° 

CQV 20 (LD 41) Series 

• Narrow Viewing Angle ±12° 

LD 50 Series 

• T 1% Package Size 

• 14" Minimum Lead Length 

• Front Panel Mounting 
Snap-in Mounting Clips Available 
Clip/Collar #004-9002 Black 

#004-9003 Clear 

• l/C Compatible 

DESCRIPTION 

The CQV 20 (LD 41) and LD 50 Series 
are standard red gallium arsenide phos- 
phide LED solid-state lamps. They both 
have red diffused plastic lenses. The 
CQV 20 (LD 41 ) offers a wider viewing 
angle which is suitable for front panel 
indicator applications. The LD 50 Series 
has a narrow viewing angle of ±12° and is 
intended for head on viewing or back lit 
legends where high brightness of the 
CQV 21/51 Series (see CQV 21/51 Series 
Data Sheet) is not required. 



Package Dimensions 




.440(11,2) 



Dimensions inside parenthesis are in mm PS^l /il 1 « if 1 

_.. . , . . ... LD50 - (iZ.4-0.4) .4 

Dimensions outside parenthesis are in inches 



Maximum Ratings 



Reverse voltage 


Vr 


5 


V 


Forward current 


If 


100 


mA 


Surge current (fSl us) 


'FS 


2.0 


A 


Storage temperature 


Tester 


-55 to +100 


"C 


Junction temperature 




100 


°C 


Power dissipation (Tamb = 25''C) 


Ptot 


200 


mW 


Thermal resistance 








Junction to air 


ffthJamb 


375 


K/W 



Characteristics (r.^b = 25°C) 

Wavelength at peak emission 
Dominant wavelength 
Half angle 

(limits for 50% of luminous intensity ly) 
CQV 20(LD41) 
LD 50 

Forward voltage {If = 20 mA) 
Reverse current {V^ = 5\/) 
Rise time 
Fall time 

Capacitance (Vr = OV) 



^peak 


665 ±15 


nm 




645 


nm 


<f 


iS 


degree 


f 


12 


degree 




1.6 (S2.0) 


V 


In 


0.01 (S 10) 


liA 


(r 


5 


ns 


tf 


5 


ns 


Co 


40 


PF 



Luminous Intensity 



Type 


Min 


Max 


Unit 


Test Condition 


(LD41A) 


0.3 




mcd 


20 mA 


CQV 20-3 


1.0 


2.0 


mod 


20 mA 


(LD41-1) 


1.0 


2.4 


mcd 


20 mA 


CQV 20-4 


1.6 




mcd 


20 mA 


(LD41-2) 


2.0 




mcd 


20 mA 


LD BOA 


1.0 




mcd 


20 mA 


LD 50-1 


2.0 


4.0 


mcd 


20 mA 


LD 50-2 


3.2 




mcd 


20 mA 



•CQV designations are preferred types for new designs and conform 
to new international classification standards. LD equivalents 
may continue to be delivered during transition period. 

Specifications are subject to change without notice. 
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lltroniX CQV 21 (LD52-1/-2) SERIES 

CQV 51 (LD52C/CA) SERIES 



A Siemens Company 



HIGH EFFICIENCY RED 
T 1% LED LAMP 




FEATURES 

• High Light Output 

• Red Diffused Lens 

Wide Viewing Angle ±35° 
CQV 21 (LD 52-1, LD 52-2) 

• Red Clear Lens 

High On Axis Intensity ±12° 
CQV 51 (LD 52C, LD 52CA) 

• T 1% Package Size 

• Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9002 Black 
#004-9003 Clear 

• l/C Compatible 

DESCRIPTION 

The CQV 21/51 Series is a premium high 
efficiency light emitting diode lamp fabri- 
cated with TSN (transparent substrate 
nitrogen) technology. The CQV 21 Series 
has a red diffused plastic lens which pro- 
vides a large full flooded front radiating 
area and wide angle viewing. This makes it 
ideal for front panel installation. The 
CQV 51 Series has a red clear lens and 
narrow viewing angle for the concentration 
of intense brightness in a head-on position. 
This is particularly desirable for legend 
back lighting applications. 



Package Dimensions in Inches (mm) 
CQV 21 (LD 52-1 & LD 52-2) 




^ 338 ^ 

(8,6) ^ 


\ 


^ 1) 




303 

(7,7) 

r m " 



1< 



CQV 51 (LD 52C & LD 52CA) 

S _ Area not clear 




Maximum Ratings 



Reverse voltage 


Vn 


5.0 


V 


Forward current 


If 


60 


mA 


Surge current (^^1 us) 


ifs 


1.0 


A 


Storage temperature 




-55 to 100 


°C 


Junction temperature 


r, 


100 


°C 


Power dissipation 


Plot 


200 


mW 


Thermal resistance 








junction to air 


/?thJamb 


375 


K/W 



Characteristics {T^rr^b = 25 C) 



Wavelength at peak emission 




645 ±15 


nm 


Half angle 








(limits for 50% of luminous intensity Iv) 








CQV 21 (LD 52-1, LD 52-2) 




35 


degree 


CQV 51 (LD 520, LD 52CA) 


'/ 


12 


degree 


Forward voltage (/f = 20 mA) 


Vf 


2.4 (^3.0) 


V 


Reverse current (\/r = 5 V) 


/r 


0.01 (S 10) 


11 A 


Rise time 


t, 


100 


ns 


Fall time 


U 


100 


ns 


Capacitance (1/r = 0V) 


Co 


12 


pF 



Luminous Intensity 



Type 


Min 


Max 


Unit 


Test Condition 


CQV 21-4 


1.6 


3.2 


mod 


20 mA 


CQV 21-5 


2.5 


5.0 


mod 


20 mA 


(LD52-1) 


1.2 


2.4 


mcd 


10 mA 


CQV 21-6 


4.0 




mod 


20 mA 


{LD52-2) 


2.0 




mcd 


10 mA 


CQV 51 F 


10.0 


20.0 


mcd 


20 mA 


CQV 51 G 


16.0 


32.0 


mcd 


20 mA 


(LD 52CA) 


9.0 


18.0 


mcd 


10 mA 


CQV 51 H 


25.0 


50.0 


mcd 


20 mA 


(LD 52C) 


15.0 




mcd 


10 mA 


CQV 51J 


40.0 




mcd 


20 mA 



*CQV designations are preferred types for new designs and conform 
to new international classification standards. LD 52 equivalents 
may continue to be delivered during transition period. 

Specifications are subject to change without notice. 



99 




100 



Iitronix 

A Siemens Company 



CQV 23 (LD 56A/-1/-2) SERIES 
CQV 53 (LD 56C/CA) SERIES 

YELLOW T 1% LED LAMP 




• High Light Output 

• Yellow Diffused Lens 

Wide Viewing Angle ±35° 

CQV 23 (LD 56A, LD 56-1 & LD 56-2) 

• Yellow Clear Lens 

High On Axis Intensity ±12° 
CQV 53 (LD 56C 8e LD 56CA) 

• T-1% Package Size 

• Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9002 Black 
#004-9003 Clear 

• l/C Compatible 

DESCRIPTION 

The CQV 23/53 Series is a premium high 
efficiency light emitting diode lamp fabri- 
cated with TSN (transparent substrate 
nitrogen) technology. The CQV 23 Series 
has a yellow diffused plastic lens which 
provides a large full flooded front radiating 
area and wide angle viewing. This makes it 
ideal for front panel installation. The CQV 
53 Series has a yellow clear lens and 
narrow viewing angle for the concentration 
of intense brightness in a head-on position. 
This is particularly desirable for legend 
back lighting applications. 



Package Dimensions 

CQV 23 (LD 56A, LD 56-1 & LD 56^2) 



F "-IT 



L. *92 (12,S) 

.476(12.11^ 



CQV 53 (LD 56C & LD 56CA) 



.A 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 



Reverse voltage 


V^R 


5.0 


V 


Forw/ard current 


/f 


60 


mA 


Surge current (f ^ 1 \iS) 


/FS 


1.0 


A 


Storage temperature 


Tstor 


-55 to 100 


°C 


Junction temperature 


7-j 


100 


°C 


Power dissipation 


Ptot 


200 


mW 


Thermal resistance 








junction to air 


/?fhJamb 


375 


K/W 



Characteristics (T^^^, = 25° C) 

Wavelength at peak emission 
Half angle 

(limits for 50% of luminous intensity Iv) 

CQV 23 (LD 56A/-1/-2) 

CQV 53 (LD 56C/CA) 

Forward voltage (/f = 20 mA) 

Reverse current ( Vr = 5 V) 

Rise time 

Fall time 

Capacitance (\/r = OV) 



Apeak 


590 110 


nm 


9P 


35 


degree 


<f 


12 


degree 


Vf 


2.4 3.0) 


V 


In 


0.01 1 0) 


mA 


t, 


100 


ns 


U 


100 


ns 


Co 


10 


pF 



Luminous Intensity 



Type 


IVIin 


Max 


Unit 


Test Condition 


(LD 56A) 


.6 




mcd 


10 mA 


CQV 23-4 


1.6 


3.2 


mcd 


20 mA 


(LD 56-1) 


1.0 


2.0 


mcd 


10 mA 


CQV 23-5 


2.5 


5.0 


mcd 


20 mA 


(■LD 56-2) 


1.6 




mcd 


10 mA 


CQV 23-6 


4.0 




mcd 


20 mA 


CQV 53F 


10.0 


20.0 


mcd 


20 mA 


CQV 53G 


16.0 


32.0 


mcd 


20 mA 


(LD 56CA) 


6.0 


12.0 


mcd 


10 mA 


CQV 53H 


25.0 


50.0 


mcd 


20 mA 


(LD 56C) 


10.0 




mcd 


10 mA 


CQV 53J 


40.0 




mcd 


20 mA 



•CQV designations are preferred types for new designs and conform 
to new international classification standards. LD equivalents 
may continue to be delivered during transition period. 

Specifications are subject to change without notice. 
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litronix 

A Siemens Company 



CQV 25 (LD 57A/-1/-2) SERIES 
CQV 55 (LD 57C/CA) SERIES 

GREEN T 1% LED LAMP 




FEATURES 

• Extremely High Light Output 

CQV 55 (LD 57C & LD 57CA) 

• Green Diffused Lens 

Moderately Wide Viewing Angle ±35'' 
CQV 25 (LD 57A, LD 57-1 & LD 57-2) 

• Green Clear Lens 

High On Axis Intensity ±12° 
CQV 55 (LD 57C & LD 57CA) 

• T-1% Package Size 

• "^h" Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9002 Black 
#004-9003 Clear 

• l/C Compatible 

DESCRIPTION 

The CQV 25/55 Series are green gallium 
phosphide LED solid state lamps. The 
CQV 25 has a green diffused plastic lens 
which emits green light with a moderately 
wide viewing angle, suitable for front 
panel indicator applications. The CQV 55 
has a glass clear plastic lens which emits 
a yellowish green light. Its narrow viewing 
angle and extremely intense light output 
make it particularly desirable for back 
lighting applications. 



Package Dimensions In Inches (mm) 
CQV 25 (LD 57A/-1/-2) 



Is I ^ — 




CQV 55 (LD 57C & LD 57CA) 




Maximum Ratings 



Reverse voltage 








5 


V 


Forward current 




h 




60 


mA 


Surge current ((S 10 ns) 




'FS 




1 


A 


Storage temperature 




Tester 




-55 to +100 


°c 


Junction temperature' 








100 


"C 


Power dissipation (Tamb - 25°C) 




Ptot 




200 


mW 


Thermal resistance 












Junction to air 




"thJamb 




375 


K/W 


Characteristics (Tamb = 


25°C) 










Wavelength at peak emission 




Apeak 




560 ±15 


nm 


Oominant wavelength 




^dom 




561 


nm 


Half angle 










(limits for 50% of luminous intensity ly) 










CQV 25 (LD 57A/-1/-2) 








35 


degree 


CQV 55 (LD 57C/CA) 




y 




12 


degree 


Forward voltage (/p = 20 mA) 








2.4 (^3.0) 


V 


Reverse current (V^r = 5 V) 




/r 




0.01 (SIO) 




Rise time 




tr 




50 


ns 


Fall time 




tf 




50 


ns 


Capacitance (Vr = V) 




Cq 




45 


pF 


Luminous Intensity 












Type Min 


Max 




Unit Test Condition 


(LD 57A) .6 






mcd 


20 mA 


CQV 25-3 1.0 


2.0 




mod 


20 mA 


CQV 25-4 1 .6 


3.2 




mcd 


20 mA 


(LD57-1) 2.0 


4.0 




mcd 


20 mA 


CQV 25-5 2,5 


5.0 




mcd 


20 mA 


(LD 57-2) 3.2 






mcd 


20 mA 


CQV 25-6 4.0 






mcd 


20 mA 


CQV55G 16.0 


32.0 




mcd 


20 mA 


(LD57CA) 12.0 


24.0 




mcd 


10 mA 


CQV 55H 25.0 


50.0 




mcd 


20 mA 


(LD 57C) 20.0 






mcd 


10 mA 


CQV 55J 40.0 


80.0 




mcd 


20 mA 


CQV 55K 63.0 






mcd 


20 mA 



Specifications are subject to change without notice. 
*CQV designations are preferred types for new designs and conform 
to new international classification standards. LD eouivaients 
may continue to be delivered during transition period. 
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Iitronix 

A Siemens Company 




FEATURES 

• Choice of Brightness Ranges 

• Front Panel l\/lounting 

• Large Full Flood Radiating Area 

• IC Compatible 

• Snap-in Mounting Clip 

DESCRIPTION 

The RL-2000, RL-4403 and RL-4850 are 
high brightness gallium arsenide 
phosphide solid-state lannps with a red 
diffused plastic lens which provides a 
large full flooded front radiating area 
and wide angle viewing. These devices 
are easily soldered directly into a PC 
board or mounted in a panel with a 
snap-in mounting clip. 



RL-2000 
RL-4403 
RL-4850 

REDTIV4 LED LAMP 



Package Dimensions in Inches 



.040 _^ 



D30 



CATHODE MIN 
LEAD 
SHORTER 




BOTTOM VIEW 



Maximum Ratings 

Power Dissipation @ 25°C 100 mW 

Derate Linearly from 25 °C -2.67 mW/°C 

Continuous Forward Current 50 mA 

Storage and Operating Temperature - 55 °C to + 100 "C 

Lead Soldering Temperature 
(1/16 In. from case) 5 sec @ 260 °C 

Peak Inverse Voltage 3.0 V 

Opto-Electronic Characteristics (@ 25 ''C) 

Test 

Parameter Min Typ Max Unit Condition 

Luminous Intensity 

RL-2000 1.6 2.5 mod lF = 20mA 

RL-4403 0.8 1.2 mod lp = 20mA 

RL-4850 0.8 mcd lF = 20mA 

Emission Peak Wave Length 650 nm 

Spectral Line Half-Width 40 nm 

Forward Voltage 1.6 2.0 V lF = 20mA 

Reverse Leakage 0.1 100 Vr = 3.0V 
Temperature Coefficient 

of Forward Voltage - 1.8 mV/'C Ip = 5 to 50 mA 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



RELATIVE LUMINOUS 
INTENSITY VS ANGLE 




20 40 60 80 

NUMBER OF DEGREES OFF ANGLE (%) 



LUMINOUS INTENSITY VS 
AMBIENT TEMPERATURE 




-50 -25 25 50 75 100 
AMBIENT TEMPERATURE CC) 



FORWARD CURRENT VS 
FORWARD VOLTAGE 




1.2 1.3 1.4 1.5 1.6 
FORWARD VOLTAGE (V) 



SPECTRAL 
DISTRIBUTION 




600 620 640 660 680 700 

WAVELENGTH - X (nm) 



LUMINOUS INTENSITY VS 
FORWARD CURRENT 



) 10 20 30 40 50 
FORWARD CURRENT- If (mA) 



Mounting information 

The clip mounts in a .250" dia. hole and fits up to .125" panel thickness. A 
plastic collar is provided which fits over the back of the clip to lock the LED 
securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 
CLEAR CLIP AND COLLAR: 004-9003 
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A Siemens Company 



RL-5053 SERIES 

RED, T1%, LED LAMP 



Package Dimensions in Inches (mm) 




FEATURES 

• 1 Inch Leads — No Standoffs 

• Large Full Flood Radiating Area 

• Four Brightness Groups 

• I C Compatible 

• Snap-in Mounting Clip available for 

easy panel mounting. Black P/N 004-9002 
Clear P/N 004-9003 



DESCRIPTION 

The RL-5053 series is a Gallium Arsenide 
Phosphide solid state lamp with a red 
diffused plastic lens which provides a 
large full flooded front radiating area and 
wide angle viewing. These devices are 
easily soldered directly into a PC board 
or mounted in a panel with a snap-in 
mounting clip. 




Maximum Ratings 

Power Dissipation @ 25°C 200mW 

Derate Linearly from 25''C -2.67 mW/°C 

Continuous Forward Current 100 mA 

Recurrent Peak Forward Current 

(1 /usee pulse @ .1% duty cycle) 5 A 

Storage & Operating Tennperature -55 to -HOO^C 

Lead Soldering Temperature 

(1 /1 6 in. from case) 5 sec @ 260"'C 

Peak Inverse Voltage 5.0 V 



Opto-Electronic Characteristics (at 25 C) 

Parameter Min Typ Max 

Luminous Intensity 

RL-5053-A 0.3 

RL-5053-1 1.0 2.0 

RL-5053-2 1.6 3.2 

RL-5053-3 2.5 

Emission Peak Wavelength . 650 665 

Spectral Line Half-Width. . 40 

Half Angle 35 

Forward Voltage 1 .6 2.0 

Reverse Leakage .01 10 



Unit 

mcd 



nm 
nm 
degree 
V 
mA 



Test 
Condition 

lp=20 mA 



lp=20 mA 
Vr=5.0 V 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



RELATIVE LUMINOUS 
INTENSITY VS ANGLE 




20 40 60 80 

NUMBER OF DEGREES OFF ANGLE (%) 



LUMINOUS INTENSITY VS 
AMBIENT TEMPERATURE 




-50 -25 25 50 75 100 
AMBIENT TEMPERATURE CO 



SPECTRAL 
DISTRIBUTION 




600 620 640 660 680 700 

WAVELENGTH - X (nm) 



FORWARD CURRENT VS 
FORWARD VOLTAGE 




FORWARD VOLTAGE (V) 



LUMINOUS INTENSITY VS 
FORWARD CURRENT 




10 20 30 40 50 60 70 80 
FORWARD CURRENT - If (mA) 



Mounting Information 

The clip mounts in a .250" dia. iiole and fits up to .125" panel thickness. 

A plastic collar is provided which fits over the back of the clip to lock the LED 

securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 
CLEAR CLIP AND COLLAR: 004-9003 
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RL-5054-1 
RL-5054-2 




FEATURES 

• RL-5054-1 — 1 mcd Min at If = 10 mA 

• RL-5054-2 — 2 mcd Min at Ip = 10 mA 

• High intensity Spot Light for Bacic 
Lighting a Transparent Panei 

• iiluminates a V* " Diameter Circie 

• One Inch Leads 

• iC Compatible 

• Versatile Mounting on P.C. Board 

• Snap in Mounting Clip for Panei 
Mounting 

• Replacement for 
MV5054-1/MV5054-2 

DESCRIPTION 

The RL-5054-1 /RL-5054-2 is a very bright 
Gallium Arsenide Phosphide solid state 
lamp in a red epoxy package that is designed 
to illuminate a 1/4" circle. Its high intensity 
narrow on axis beam is ideal for back 
lighting applications. It is not recommended 
for general purpose front panel installation 
where the wide angle RL-4403 is particularly 
well suited. 



RED T1 3/4 LED LAMP 



Package Dimensions in Inches 




BOTTOM VIEW 



Maximum Ratings 

Power Dissipation @ 25° C Ambient 200 nnW 

Derate Linearly from 25° C -2.67 mW/°C 

Continuous Forward Current 100 mA 

Storage and Operating Temperature — 55°C to +100°C 

Lead Soldering Temperature 

(1/16 in. from case) 5sec@260°C 

Peak Inverse Voltage 3V 



Opto-Eiectronic Characteristics (at 25°C) 

Test 



Parameter 


Min Typ 


Max 


Unit 


Condition 


Luminous Intensity 










RL-5054-1 


1 2 




mcd 


Ip = 10mA 


RL-5054-2 


2 2.5 




mcd 


If = 10 mA 


Emission Peak Wavelength . 


650 




nm 




Spectral Line Half-Width . . 


40 




nm 




Forward Voltage 


1.6 


2.0 


V 


Ip = 20 mA 


Reverse Leakage 


0.1 


10 


ma 


Vr=3V 


Capacitance 


35 




pF 


V = 


Rise and Fall Time 


50 




ns 


50n System 


Viewing Angle (Total) . . . 


24 




deg. 


Between 










50% Intensity 










Points 


Illunnination (Circle Dia.) 


.250 




In. 


Measured From 










End of Lens 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



LUMINOUS INTENSITY VS 
AMBIENT TEMPERATURE 




-60 -25 25 50 75 100 
AMBIENT TEMPERATURE CC) 



SPECTRAL 
DISTRIBUTION 















































































i 










































1 











































































620 640 660 680 700 
WAVELENGTH -X (nm) 



LUMINOUS INTENSITY VS 
FORWARD CURRENT 




10 20 30 40 50 60 70 80 
FORWARD CURRENT- If (mA) 



Mounting Information 

The clip mounts in a .250" dia. hole and fits up to .125" panel thickness. A 
plastic collar is provided which fits over the back of the clip to lock the LED 
securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 
CLEAR CLIP AND COLLAR: 004-9003 
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litronix OL-30 SERIES 

A Siemens Company 

ORANGE T1¥4 
LED LAMP 



Package Dimensions in Inches (mm) 




FEATURES 

• T1 3/4 Package Size 

• IC Compatible 

• Wide viewing angle 

• Low power consumption 

• Mounting clips available 



DESCRIPTION 

The OL-30, a T1% lamp, is a high 
brightness orange TSN (Transparent 
Substrate Nitrogen) technology, solid 
state lamp which emits light in the 
orange region with good off-angle 
viewing. 

The lamp is in a lightly diffused orange 
case. 



.094R (2.4) 
REF. ^ 



(.76) 
.030 

_i_ 



.340 (8.6) 




1.00 (25.4) 
MIN 
CATHODE I 
LEAD -L 
SHORTER T 



FLAT 
DENOTES 
CATHODE 



Maximum Ratings 

Power Dissipation 125mW 

Derate Linearity from 25° C 1.6 mW/°C 

Continuous Forward Current 50 mA 

Operating Temperature -55° to +100°C 

Storage Temperature -55° to +100°C 

Peak Inverse Voltage 3.0V 

Lead Soldering Temperature 
(V16 inch from case) 5 sec @ 260° C 



Opto-Electronic Characteristics @ 25° C 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous Intensity 














OL 30-3 


3.0 


5.0 




mcd 


If = 


20mA 


OL 30-6 


6.0 


10.0 




mcd 


If = 


20mA 


Forward Voltage 




1.8 


2.7 


V 


If = 


20mA 


Reverse Current 




0.1 


100 




Vr = 


3V 


Peak Emission Wavelength 




615 




nm 






Viewing Angle 




25 




degrees 





Specifications subject to change without notice. 
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TYPICAL OPTO-ELECTRONIC CHARACTERISTICS CURVES 




FORWARD CURRENT VS 



FORWARD VOLTAGE 

10 I I I I I I I I 




10 ' — ^ — ' — ' — ' — ' — ' — ' — ' — ' — ' — ' — ' 

1,4 1.6 1,8 2,0 2,2 2,4 2,6 2,8 3,0 3,2 3,4 3,6 3,8 V 
FORWARD VOLTAGE 



LUMINOUS INTENSITY VS 
AMBIENT TEMPERATURE 

120 I 1 1 1 1 1 




UJ 

> 

< 40 

UJ 

a: 

20 



I 1 \ 1 1 1 1 1 1 

25 50 75 100 

TEMPERATURE 
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Iitronix 

A Siemens Company 



YL-4850 
YL-4550 



YELLOW T1 ¥4 LED LAMPS 




FEATURES 

• T1 3/4 Package Size 

• 1 Inch Leads 

• Both Types Can Be Front Panel 
Mounted 

• Snap In Mounting Clips Available 

• IC Compatible 



DESCRIPTION 

Both types are TSN (Transparent 
Substrate Nitrogen) LED lamps with 
yellow diffused lens. The YL-4850 is 
a low price commercial grade 
device. The YL-4550 is a higher 
brightness lamp. 



Package Dimensions in Inches 




IE 



CATHODE I 
LEAD 

SHORTER T 



2h 



Maximum Ratings 

Power Dissipation ©aS'C 120 mW 

Derate Linearly from 25 - 1 .6 mW/ 

Storage & Operating Temperatuare -55°C to -i-100'C 

Lead Soldering Temperature 
(1/16 in. from case) 5 sec @ 260 'C 

Peak Inverse Voltage 3.0 V/5.0 V 

Continuous Forward Current 30 mA 



Opto-Electronic Characteristics (®25**C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous Intensity 












YL-4850 


.05 


2.0 




mod 


If = 20 mA 


YL-4550 


1.0 


1.8 




mod 


If = 10 mA 


Emission Peak Wavelength 




585 




nm 




Spectral Line Half-Width 




35 




nm 




Forward Voltage 




2.4 


3.5 


V 


If = 20 mA 


Reverse Leakage 












YL-4850 




0.1 


100 


mA 


Vr = 3.0 V 


YL-4550 




0.1 


100 


/iA 


Vr = 5.0 V 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



RELATIVE LUMINOUS 
INTENSITY VS ANGLE 




20 40 60 80 

NUMBER OF DEGREES OFF ANGLE (%) 



RELATIVE LUMINOUS 

INTENSITY VS 
FORWARD CURRENT 




5 10 25 

If -FORWARD CURRENT- mA 



FORWARD CURRENT 
VS 

FORWARD VOLTAGE 




5 10 15 2.0 2 5 3 
- FORWARD VOLTAGE - V 



SPECTRAL 
DISTRIBUTION 




530 550 570 590 610 630 
WAVELENGTH X (nm) 



h 0.315 DIA J 
NOM 1 



0250 _^ 
DIA "~" 


k 




trr t 

— 0165 1 
i 0265 

1 




IJil2000lAj 

' Q290DIA' 
NOM " 






Mounting Information: YL-4850 and YL-4550 

The dip mounts in a .250"dia. hole and fits upt to .125"panel thickness. A plastic collar 
is provided which fits over the back of the clip to lock the LED securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 
CLEAR CLIP AND COLLAR : 004-9003 
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litronix 

A Siemens Company 



GL-4850 
GL-4950 



GREEN TIV4 LED LAMP 




FEATURES 

• TIV4 —Package Size 

• 1 Inch Leads 

• Both Types Can Be Front Panel 
Mounted 

• Snap In Mounting Clips Available 
^ IC Compatible 



DESCRIPTION 

Both types are green gallium 
phosphide solid state lamps with 
green diffused lens. The GL-4850 Is a 
low price commercial grade device. 
The GL-4950 Is a higher brightness 
lamp with minimum light output 
specified. 



Package Dimensions in Inches 





See other side for clip dimensions. 



Maximum Ratings 

Power Dissipation @25°C 120 mW 

Derate Linearly from 25 °C -2.2 mW/ 

Storage & Operating Temperature -40°C to -hSO'C 

Lead Soldering Temperature 
(1/16 in. from case) 5 sec @260°C 

Peak Inverse Voltage 3.0 V/5.0 V 

Continuous Forward Current 30 mA 



Opto-Electronic Characteristics (@25**C) 



Parameter 

Luminous Intensity 

GL-4850 

GL-4960 
Emission Peak Wavelength 
Spectral Line Half-Width 
Forward Voltage 
Reverse Leakage 
GL-4850 
GL-4950 



Min Typ Max Unit 



Test 
Condition 



1.0 



1.0 
1.8 
565 
35 
2.2 

0.1 



3.0 



mcd Ip = 20 mA 
mcd tp = 20 mA 
nm 
nm 

V lp = 20mA 



100 
100 



^A 



= 3.0 V 
= 5.0 V 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES. 



RELATIVE LUMINOUS 
INTENSITY VS ANGLE 




20 40 60 80 

NUMBER OF DEGREES OFF ANGLE (%) 



RELATIVE LUMINOUS 

INTENSITY VS 
FORWARD CURRENT 



.0 





25C 



























































5 10 . 15 20 25 30 



If -FORWARD CURRENT -mA 



FORWARD CURRENT 
VS 

FORWARD VOLTAGE 



SPECTRAL 
DISTRIBUTION 




10 15 2.0 2.5 
- FORWARD VOLTAGE - V 




510 530 550 570 590 610 
WAVELENGTH X (nm) 




GL 4850/4950 



Mounting Information: GL-4850 and GL-4950 

The clip mounts in a .250" dia. hole and f its up to .125" panel thickness. A plastic collar 
is provided which fits ovier the back of the clip to lock the LED securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 
CLEAR CLIP AND COLLAR: 004-9003 
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Iitronix 

A Siemens Company 



RL-2 

RED LOW PROFILE LED LAMP 




FEATURES 
• Red Diffused Lens 
^ Front Panei IMounting Clip 
Availabie 

Large Radiating Area 
Low Power Consumption 
iC Compatible 

Economical Molded Plastic 
Pacicage 
Vi Inch Leads 



DESCRIPTION 

The Red-Lit 2 is a gallium arsenide 
phospliide light-emitting diode 
packaged in a red-diffusive molded 
lens. The large radiating area presents 
an ideal visual display for indicating 
functions. 



Package Dimensions in inches (mm) 



.020(.5)X.025(.635) 




IVIaximum Ratings 

Power Dissipation @ 25°C 200 mW 

Derate Linearly from 25°C -2.67 mW/°C 

Continuous Forward Current 100 mA 

Recurrent Peak Forward Current 

( 1 iusec pulse @ .05% duty cycle) 3.0 A 

Storage and Operating Temperature -55 to +100 C 

Lead Soldering Temperature 

(1/16 in. from case) 5 sec @ 260''C 

Peak Inverse Voltage 3.0 V 

Gpto-Eiectronic Characteristics (at 2b°C) 



Parameter 


Typ 


IVlax 


Unit 


Test 
Conditions 


Luminous Intensity . . 


1.5 




mcd 


If = 50 mA 




.3 




mcd 


If = 10mA 


Emission Peak 
Wavelength 


650 




nm 




Spectral Line 
Half-Width 


40 




nm 




Light Transition Times 


1 




ns 






1 65 


2.0 


V 


If = 50 mA 




1.58 




V 


If = 10 mA 


Reverse Leakage . . . . 


0.1 


10 


ma 


Vr=3.0V 




115 




pF 


V = 


Temperature Coeffi- 
cient of Forward 


-1.8 




mV/'^C 


If = 5 to 50 mA 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 




FIGURES. SPECTRAL 
DISTRIBUTION 



> 0.4 





tr 




1 



















600 620 640 660 680 700 
WAVELENGTH -X(nnn) 



FIGURE 4. FORWARD 
CURRENT VS FORWARD 
VOLTAGE 




1.1 1.2 1.3 1.4 1.5 1.6 

FORWARD VOLTAGE (V) 



FIGURES. LUMINOUS 
INTENSITY VS FORWARD 
CURRENT 



; T" 

— T = 


25° 














































































































7^ 

















FORWARD CURRENT- Ip (mA) 



Mounting Information 

The clip mounts in a .265" dia. Iioie and fits a 0.062" or 0.125" panel thickness. 

For other panel thicknesses, a plastic collar is available which fits over the back of the 
clip to lock the LED securely against the panel. 
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litronix 

A Siemens^ Company 



GREEN CQX 13 

RED CQX 23 

YELLOW CQX 33 
T 13/4 LOW PROFILE LED LAMP 




FEATURES 

• White Diffused Lens, CQX-13 

• Red Diffused Lens, CQX-23 

• Yellow Diffused Lens, CQX-33 

• Very Wide Viewing Angle ±70' 

• Modified T 1 V4 Low Profile Pacltage 
^ Vi " Minimum Lead Length 

• l/C Compatible 



DESCRIPTION 

The CQX 13 is a gallium phosphide 
light emitting diode solid state lamp. It 
has a white diffused plastic lens 
which emits a yellowish green light. 
The CQX 23, Red Diffused Lens, and 
CQX 33, Yellow Diffused Lens, are 
fabricated with TSN (Transparent 
Substrate Nitrogen) technology. Their 
unusually wide viewing angle of ±70** 
is of particular value as an indicator 
where good lateral visibility is 
required. 



Package Dimensions in Inches (mm) 



SURFACE NOT FLAT 
.039 .051 



.201 
(05.1) 
.256_,(04.9) 




Maximum Ratings 

Reverse Voltage (Vr) 5 V 

Forward Current (Ip) 60 mA 

Surge Current (lps),t< 10 /iS 1A 

Storage Temperature (Tg^or) -55 to + 100*0 

Junction Temperature (Tj) 100'C 

Power Dissipation (Ptot). Tgmb = 25X 200 mW 

Thermal Resistance Junction-to-Air 
(TthJamb) 375 KW 



Characteristics (Tg^b = 25 "C) 







CQX-13 


CQX-23 


CQX-33 




Wavelength at Peak Emission 


\)eak 


560±15 


645 ±15 


590 ±10 


nm 


Dominant Wavelength 


\lom 


561 


638 


592 


nm 


Half Angle (Limits for 50% of 












Luminous Intensity), ly 


<P 


70 


70 


70 


Deg. 


Forward Voltage (If = 20 mA) 


Vp 




2.4 (<3.0) 




V 


Reverse Current (Vr = 5 V) 


Ir 




0.01 (<10) 




vA 


Luminous Intensity 












Of = 20 mA) 


ly 


>1.8 


>1.8 


2:1.8 


mod 


Rise Time 


tr 


50 


100 


100 


ns 


Fall Time 


tf 


50 


100 


100 


ns 


Capacitance 












(Vr = V, f = 1 MHz 


Co 


45 


12 


10 


PF 



Luminous Intensity 











Test 


Type 


Min 


Max 


Unit 


Condition 


CQX 13-1 


1.8 


3.6 


mod 


20 mA 


CQX 13-2 


2.8 




mod 


20 mA 


CQX 23-1 


1.8 


3.6 


mod 


20 mA 


CQX 23-2 


2.8 




mod 


20 mA 


CQX 33-1 


1.8 


3.6 


mod 


20 mA 


CQX 33-2 


2.8 




mod 


20 mA 



Specifications are subject to change without notice. 
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CQX 13 



R*lattv« •p«ctral •mlMion U = fU) Luminous intensity I, - ^ (/r) Radiation charactsristie U - / (r ) 
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Wav«l«ngth at p«ak amisaion p„m. pulaa handling capability 

IpMt " f I Tm*) /, = /(f); V = parameter; Tcm% = ZS'C 
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CQX 33 



Ralativa spActral •mission Ui - f (1) Luminous intonsity I. > fUt) Rsdistion eharsctsristic U = fiv) 
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litronix 

A Siemens Company 



HIGH EFFICIENCY RED CQV 36 SERIES 

YELLOW CQV 38 SERIES 
GREEN CQV 39 SERIES 

RECTANGULAR LED LAMP 




FEATURES 

• Red Diffused Lens - CQV 36 
Yellow Diffused Lens - CQV 38 
Green Diffused Lens - CQV 39 

• T1% Size Rectangular Shape 

• Minimum Lead Length 

• 1/10" Lead Spacing 

• l/C Compatible 



DESCRIPTION 

The CQV 36 and CQV 38 Series are light 
emitting diode lamps fabricated with TSN 
(transparent substrate nitrogen) technology. 
The CQV 39 is a gallium phosphide LED 
lamp. All three series have a diffused lens 
which forms an evenly dispersed rectangu- 
lar head-on light. They can be used singly 
as indicators or stacked together to form 
arrays. 



Package Dimensions 



Surface not plane 



Not sharp-edged 
.346 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Forward current 

Surge current (f ^ 10 s) 

Storage temperature 

Junction temperature 

Power dissipation {T^^ = 25°C) 

Thermal resistance junction to air 



Characteristics (Tamb =25 C) 

Wave length of emitted light 
Dominant wave length 
Aperture cone (half angle) 
(Limits for 50% of luminous intensity 1^) 
shielded against lateral emission of light 
Forward voltage (/p = 20 mA) 
Reverse current (1/r = 5 V) 
Luminous intensity (/p = 20 mA) 
Rise time 
Fall time 

Capacitance (V^ = V) 





5 


V 


/f 


60 


mA 


'fs 


1 


A 


r. 


-55 to +100 


°C 


T. 


100 


"C 


Ptot 


200 


mW 


'^thJamb 


375 


K/W 



\lom 



645 ±15 

638 

50 



590 ±10 

592 

50 



560±15 

561 

50 



^1.0 
100 
100 
12 



2.4 (g3.0) 
0.01 (^ 10) 

^1.0 

100 

100 

10 



^1.0 
50 
50 
45 



nm 
nm 



V 
MA 

mod 



Luminous Intensity 



Type 


Mm 


Typ 


Unit 


Test Condition 


CQV 36-3 


1.0 


2.0 


mod 


20 mA 


CQV 36-4 


1.6 


3.2 


mcd 


20 mA 


CQV 36-5 


2.5 




mcd 


20 mA 


CQV 38-3 


1.0 


2.0 


mod 


20 mA 


CQV 38-4 


1.6 


3.2 


mcd 


20 mA 


CQV 38-5 


2.5 




mcd 


20 mA 


CQV 39-3 


1.0 


2.0 


mod 


20 mA 


CQV 39-4 


1.6 


3.2 


mcd 


20 mA 


CQV 39-5 


2.5 




mcd 


20 mA 



Specifications are subject to change without notice. 
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CQV36 



Itolattva apactral •mlaaion U • f{lL) 

% 




600 620 640 660 680 700 720 nm 



Max. p«rmiMibl« forward currant 

mA 























N 























20 W 60 80 100 'C 



Forward voltata ffiVf) 

mA 

































f 














> 


































































































/ 
/ 

















U 16 18 20 12 2A 26 2J8 iO 3i 3A3.6 3.8 V 
^ 
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CQV38 
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Iitronix 

A Siemens Company 



STANuAKU KbU 


LD 


80 


nlCsin crrlUlcNv#Y KcU 


LD 




YcLLOW 


ID 




GREEN 


LD 


87 



ROUNDED RECTANGULAR LED LAMP 




FEATURES 

• Red Diffused Lens - LD 80 & LD 82 
Yellow Diffused Lens ~ LD 86 
Green Diffused Lens - LD 87 

• Rounded End Rectangular Shape 

• Minimum Lead Length 14" 

• 1/10" Lead Spacing 

• l/C Compatible 



DESCRIPTION 

The LD 80 is a standard red gallium 
arsenide phosphide light emitting diode 
lamp. The LD 82 and LD 86 Series are 
fabricated with TSN (transparent sub- 
strate nitrogen) technology. The LD 87 is 
a gallium phosphide LED lamp. All four 
series have a diffused lens which forms an 
evenly dispersed rectangular head-on light. 
They can be used singly as indicators or 
stacked together to form arrays. 



Package Dimensions 



.026 .020 0.20 .193 I 
I (0,65X0,5) 039 .028 I (5,1) (4,9) i 
i (1) (0,7) I J- 




Dimeiisions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



IVIaximum Ratings 




LD 80 


LD82 
LD86 
LD 87 




Reverse voltage 




5 


5 


V 


Forward current 


'f 


100 


60 


mA 


Surge current (f ^ 10 s) 


i'fs 


2 


1 


A 


Storage temperature 


Ts 


-55 to +100 


°C 


Junction temperature 


r, 


100 


100 


°C 


Power Dissipation (Famb = 25°C) 




200 


200 


mW 


Thermal resistance junction to air 


^thJamb 


375 


375 


K/W 



Characteristics (7^ 



amb 



= 25°C) 



Wave length of emitted light X, 
Aperture cone (haif angle) 
(Limits for 50% of luminous intensity 1^) 
shielded against lateral emission of light 
Forward voltage (/p = 20 mA) 



Reverse current (Vp, = 5 V) 
Rise time 
Fair time 

Capacitance (Vr = V) 



Co 



LD80 



645. 
50 



5901 
50 



560 tts 
50 



2.4 (^3.0) 



.01 (^10) 
100 
100 
12 



100 
100 
10 



50 
50 
45 



nm 

degrees 



PF 



Luminous Intensity 



Type 


IVlin 


Typ 


Unit 


Test Condition 


LD80A 


.6 




mcd 


20 mA 


LD 80-1 


1.0 


2.0 




20 mA 


LD 80-2 


1.6 




mcd 


20 mA 


LD 82A 


.6 




mcd 


20 mA 


LD82-1 


1.0 


2.0 


mcd 


20 mA 


LD82-2 


1.6 




mcd 


20 mA 


LD 86A 


.6 




mcd 


20 mA 


LD 86-1 


1.0 


2.0 


mcd 


20 mA 


LD 86-2 


1.6 




mcd 


20 mA 


LD 87A 


.6 




mcd 


20 mA 


LD 87-1 


T.O 


2.0 


mcd 


20 mA 


LD 87-2 


1.6 




mcd 


20 mA 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



HIGH EFFICIENCY RED 
YELLOW 
GREEN 



CQV 56 SERIES 
CQV 58 SERIES 
CQV 59 SERIES 

CYLINDRICAL LED LAMP 
PRELIMINARY 




FEATURES 

• Red Diffused Lens, CQV 56 
Yellow Diffused Lens, CQV 58 
Green Diffused Lens, CQV 59 

• Cylindrical Shape 

• Minimum Lead Length l" 

• 1/10" Lead Spacing 

• l/C Compatible 



DESCRIPTION 

The CQV 56 and CQV 58 are light emitting 
diode lamps fabricated with TSN (trans- 
parent substrate nitrogen) technology. 
The CQV 59 is a gallium phosphate LED 
lamp. All three series have a diffused lens 
which forms an evenly dispersed circular 
head on light. 



Package Dimensions in Inches (mm) 



FRAME DIMENSION 
0.1 (2.54) 



AREA NOT PLANE ^^^f^^) 
^ (04.0)" 
.157 




1) MINIMUM LEAD LENGTH 1.0 (25.4) 



Maximum Ratings 



Reverse voltage 

Forward current 

Surge current (f ^ 10 jus) 

Storage temperature 

Junction temperature 

Power dissipation {T^^^ = 25°C) 

Thermal resistance junction to air 



/f 

'FS 

7] 



5 

60 
1 

-55 to +100 

100 

200 

375 



V 

mA 
A 

°C 
°C 
mW 
K/W 



Characteristics (T^mb = 


25°C) 


CQV 56 


CQV 58 


CQV 59 




Wave length of emitted light 


^peak 


645±15 


590±10 


560±15 


nm 


Dominant wave length 


^dom 


638 


592 


561 


nm 


Aperture cone (half angle) 




50 


50 


50 


degrees 


(Limits for 50% of luminous 












intensity 1^) shielded against 












lateral emission of light 












Forward voltage (/^ = 20 mA) 






2.4 (13.0) 


V 


Reverse current (\/r = 5 V) 


/r 




0.01 (^ 10) 


/iA 


Luminous intensity (/p = 20 mA) 


^ 0.63 


^ 0.63 


^0.63 


mcd 


Rise time 




100 


100 


50 


ns 


Fall time 




100 


100 


50 


ns 


Capacitance (\/r = V) 


Co 


12 


10 


45 


PF 


Luminous Intensity 












Type Min 


Max 


Unit 


Test Condition 


CQV 56-2 .63 


1.25 


mcd 


20 mA 


CQV 56-3 1.0 


2.0 


mcd 


20 mA 


CQV 56-4 1.6 




mcd 


20 mA 


CQV 58-2 .63 


1.25 


mcd 


20 mA 


CQV 58-3 1.0 


2.0 


mcd 


20 mA 


CQV 58-4 1.6 




mcd 


20 mA 


CQV 59-2 .63 


1.25 


mcd 


20 mA 


CQV 59-3 1.0 


2.0 


mcd 


20 mA 


CQV 59-4 1.6 




mcd 


20 mA 



Specifications subject to change without notice. 
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CQV59 



Relative spectral emission Ir.i = f{X) Max. permissible forward current Forward voltage h = f{Vf) 




10'^ 10"^ 10'^ lO" 10^ V 25 50 75 100 °C 25 50 75 100 "C 
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Iitronix HIGH EFFICIENCY RED CQV 16 

A Siemens company YELLOW CQV 18 

GREEN CQV 19 
SQUARE LED LAMP 




FEATURES 

• Red Diffused Lens, CQV 16 
Yellow Diffused Lens, CQV 18 
Green Diffused Lens, CQV 19 

• Square Shape 

• Minimum Lead Length Vz" 

• 1/10" Lead Spacing 

• l/C Compatible 



DESCRIPTION 

The CQV 16 and CQV 18 are light emitting 
diode lamps fabricated with TSN (trans- 
parent substrate nitrogen) technology. 
The CQV 19 is a gallium phosphide LED 
lamp. All three series have a diffused lens 
which forms an evenly dispersed rectangular 
head on light. 



Package Dimensions 



.20 



026 
(M) 

020 



.232 T 

!^ / T 

(•5.7)/ 
,224^ 



Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Forward current 

Surge current (f ^ 10 jus) 

Storage temperature 

Junction temperature 

Power dissipation (Tg^^ = 25°C) 

Thermal resistance junction to air 




'FS 



5 

60 
1 

-55 to +100 

100 

200 

375 



V 

mA 
A 

°C 
°C 
mW 
K/W 



Characteristics (7I,rnb - 


25°C) 


CQV 16 


CQV 18 


CQV 19 




Wave length of emitted light 




^peak 


645±15 


590110 


560±15 


nm 


Dominant wave length 




^dom 


638 




592 


561 


nm 


Aperture cone (half angle) 






50 




50 


50 


degrees 


(Limits for 50% of luminous 
















intensity 1^) shielded against 
















lateral emission of light 
















Forward voltage (/p = 20 mA) 










2.4 (S3.0) 


V 


Reverse current (\/r. = 5 V) 




/r 






0.01 (^ 10) 


HA 


Luminous intensity (/p = 20 mA) 


'v 


^ 0.63 




^ 0.63 


^0.63 


mcd 


Rise time 




fr 


100 




100 


50 


ns 


Fall time 




ff 


100 




100 


50 


ns 


Capacitance (\/r = V) 




Co 


12 




10 


45 


pF 


Luminous Intensity 
















Type IVlin 




Max 




Unit 


Test Condition 


CQV 16-2 .63 




1.25 




mcd 


20 mA 


CQV 16-3 1.0 




2.0 




mcd 


20 mA 


CQV 16-4 1.6 








mcd 


20 mA 


CQV 18-2 .63 




1.25 




mcd 


20 mA 


CQV 18-3 1.0 




2.0 




mcd 


20 mA 


CQV 18-4 1.6 








mcd 


20 mA 


CQV 19-2 .63 




1.25 




mcd 


20 mA 


CQV 19-3 1.0 




2.0 




mcd 


20 mA 


CQV 19-4 1.6 








mcd 


20 mA 



Specifications are subject to change without notice. 
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CQV 18 
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CQV 19 
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Iitronix HIGH EFFICENCY RED CQV 26 SERIES 

A Siemens Ccpanv ^^^^^^ ^Q^ SERIES 

GREEN CQV 29 SERIES 

TRIANGULAR LED LAMP 




FEATURES 

• Red Diffused Lens, CQV 26 
Yellow Diffused Lens, CQV 28 
Green Diffused Lens, CQV 29 

• Triangular Shape 

• Minimum Lead Length V^" 

• 1/10" Lead Spacing 

• l/C Compatible 



DESCRIPTION 

The CQV 26 and CQV 28 are light emitting 
diode lamps fabricated with TSN (trans- 
parent substrate nitrogen) technology. 
The CQV 29 is a gallium phosphide LED 
lamp. All three series have a diffused lens 
which forms an evenly dispersed triangular 
head on light. 



Package Dimensions 



Surface not plane .346 (8,8) 

\ '*l2&(8,3)"' 




Dimensions inside parenthesis are in mm 
Dimensions outside parentlnesis are in inches 



Maximum Ratings 



Reverse voltage 




5 


V 


Forward current 


/f 


60 


mA 


Surge current (f = 10 /zs) 


'fs 


1 


A 


Storage temperature 




-55 to +100 


°C 


Junction temperature 




100 


°C 


Power dissipation {T^^^^ = 25°C) 




200 


mW 


Tliermal resistance junction to air 


^thJamb 


375 


K/W 



Characteristics {T 



25°C) 







CQV 26 


CQV 28 


CQV 29 




Wave lengtli of emitted liglit 


^peak 
^dom 


645±15 


590±10 


560±15 


nm 


Dominant wave length 


638 


592 


561 


nm 


Aperture cone (half angle) 




50 


50 


50 


degrees 


(Limits for 50% of luminous 












intensity 1^) shielded against 












lateral emission of light 












Forward voltage (/p = 20 mA) 


^F 




2.4 (^ 3.0) 


V 


Reverse current ( l/p = 5 V) 


/r 




0.01 (S 10) 


mA 


Luminous intensity (/p = 20 mA) 




^ 0.63 


Z 0.63 


^0.63 


mcd 


Rise time 




100 


100 


50 


ns 


Fall time 




100 


100 


50 


ns 


Capacitance (1/r = V) 


Co 


12 


10 


45 


PF 



Luminous Intensity 



Type 


Min 


Max 


Unit 


Test Condition 


CQV 26-2 


.63 


1.25 


mcd 


20 mA 


CQV 26-3 


1.0 


2.0 


mcd 


20 mA 


CQV 26-4 


1.6 




mcd 


20 mA 


CQV 28-2 


.63 


1.25 


mcd 


20 mA 


CQV 28-3 


1.0 


2.0 


mcd 


20 mA 


CQV 28-4 


1.6 




mcd 


20 mA 


CQV 29-2 


.63 


1.25 


mcd 


20 mA 


CQV 29-3 


1.0 


2.0 


mcd 


20 mA 


CQV 29-4 


1.6 




mcd 


20 mA 



Specifications are subject to change without notice. 
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CQV 26 
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CQV 28 





141 



CQV 29 
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litronix 

A Siemens Company 



LD 602 SERIES LD 606 SERIES 

HIGH EFFICIENCY RED YELLOW 

LD 607 SERIES 

GREEN 

ARROW LED LAMP 
PRELIMINARY 




FEATURES 

• Arrow Shape 

• Red Diffused Lens, LD 602 
Yellow Diffused Lens, LD 606 
Green Diffused Lens, LD 607 

• IVIinimum Lead Lengtfi 1 " (25.4 mm) 

• 1/10" (2.54 mm) Lead Spacing 

DESCRIPTION 

The LD 602 and LD 606 are light 
emitting diode lamps fabricated with 
TSN (Transparent Substrate Nitrogen) 
technology. The LD607 is a gallium 
phosphide LED lamp. These lamps 
have a diffused lens in the shape of 
an arrow. 



Package Dimensions in Inches (mm) 

.EAD SPACING SURFACE NOT PLANE 




NOT SHARP EDGED 



1) MINIMUM LEAD 
LENGTH 1 " (25,4 mm) 



Maximum Ratings 

Reverse Voltage (Vr) 5 V 

Forward Current (Ip) 60 m A 

Surge Current (ips. t< 10 /ts) 1 A 

Storage Temperature (Ts) - 55 °C to + 100 °C 

Junction Temperature (Tj) 100X 

Power Dissipation (Ptot), Tamb = 25''C 200 mW 

Thermal Resistance Junction to Air (Rthjamb) KA/V 

Opto-Electronic Characteristics (Tamb = 25 ''C) 



Parameter 

Wave Length of Emitted 
Light 

Dominant Wave Length 
Aperture Cone 
(Half Angle) 

(Limits for 50% of luminous 
Intensity ly) Shielded 
Against Lateral Emission 
of Light 

Forward Voltage 



Symbol LD602 LD606 LD607 



(^peak) 
(\jom) 



645 ±15 
638 



560 ±15 
561 



nm 
nm 



(If = 20 mA) 




Vf 




2.4 (< 3.0) 




V 


Reverse Current (Vp 


= 5V) 


Ir 




0.01 (<10) 




iiA 


Luminous Intensity 














(If = 20 mA) 




•v 


>0.63 


>0.63 


>0.63 


mcd 


Rise Time 




tr 


100 


100 


50 


ns 


Fall Time 




tf 


100 


100 


50 


ns 


Capacitance (Vr = O V) 


Co 


12 


10 


45 


PF 


Luminous Intensity 










Test 


Type 


Min 




Max 


Unit 




Condition 


LD 602-2 


.63 




1.25 


mod 




20 mA 


LD 602-3 


1.0 




2.0 


mcd 




20 mA 


LD 602-4 


1.6 






mcd 




20 mA 


LD 606-2 


.63 




1.25 


mcd 




20 mA 


LD 606-3 


1.0 




2.0 


mcd 




20 mA 


LD 606-4 


1.6 






mcd 




20 mA 


LD 607-2 


.63 




1.25 


mcd 




20 mA 


LD 607-3 


1.0 




2.0 


mcd 




20 mA 


LD 607-4 


1.6 






mcd 




20 mA 



Specifications subject to change without notice. 
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LD 602 
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LD606 
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LD607 
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Iitronix 

A Siemens Company 



CQV 10 (LD 30A/-1/-2/-3) SERIES 
CQV 30 (LD 30C) SERIES 



RED T 1 LED LAMP 




FEATURES 

• Red Diffused Lens 
Wide Viewing Angle ±35° 

CQV 10 (LD 30A/-1/-2/-3) 

• Glass Clear Lens 
Moderate Viewing Angle ±25° 

CQV30(LD 30C) 

• T-1 Size 

• Vz' Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9016 Clear 
#004-9015 Black 

• l/C Compatible 

DESCRIPTION 

The CQV 10/30 Series are standard red 
gallium arsenide phosphide LED solid state 
lamps. The CQV 10 Series has a red diffused 
plastic lens and offers a wide viewing angle 
of ±35°. The CQV 30 has a glass clear plastic 
lens and somewhat narrower viewing angle 
of ±25 . These lamps can be mounted in 
front panel applications with clips or used 
as back panel indicators. 



Package Dimensions in Inches (mm) 




l55 



Maximum Ratings 



Reverse voltage 




5 


V 


Forward current 


h 


100 


mA 


Surge current (t S 1 ^s) 


'FS 


2.0 


A 


Storage temperature 


T'stor 


-55 to +100 


C 


Junction temperature 


Tj 


100 


c 


Power dissipation (Tamb = 25 "C) 


Ptot 


200 


mW 


Thermal resistance 








Junction to air 


WthJamb 


375 


K/W 



Characteristics (7"amb - 25 C) 



Wavelength at peak emission 


^peak 


665 ±15 


nm 


Half angle 








(limits for 50% of luminous intensity Iv) 








CQV 10 (LD 30A/-1/-2/-3) 




35 


degree 


CQV 30 (LD 30C) 




25 


degree 


Forward voltage (/f = 20 mA) 




1.6 (S 2.0) 


V 


Reverse current (Vr = 5 V) 


/r 


0.01 (i 10) 


nA 


Rise time 




5 


ns 


Fall time 


tf 


5 


ns 


Capacitance (Vr = V) 


Co 


40 





Luminous Intensity 








Type 


Min 


Max 


Unit Test Condition 


(LD 30A) 


.3 




mcd 


20 mA 


CQV 10-3 


1.0 


2.0 


mcd 


20 mA 


(LD30-1) 


1.0 


2.4 


mcd 


20 mA 


CQV 10-4 


1.6 


3.2 


mcd 


20 mA 


(LD 30-2) 


2.0 




mcd 


20 mA 


(LD 30-3) 


3.2 




mcd 


20 mA 


CQV 30A 


1.0 


2.0 


mcd 


20 mA 


(LD 30C) 


1.0 




mcd 


20 mA 


CQV 30B 


1.6 


3.2 


mcd 


20 mA 


CQV 30C 


2.5 




mcd 


20 mA 


*CQV designations are preferred types for new designs and conform 


to new international classification standards. LD equivalents 


may continue to be delivered during transition period. 






Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



CQV 11 (LD 32-1/-2) SERIES 
CQV 31 (LD 32 C) SERIES 

HIGH EFFICIENCY RED T1 LED LAMP 




FEATURES 

• High Light Output at 10 mA 

• Red Diffused Lens 
Wide Viewing Angle ±35° 

CQV 11 (LD32-1 & LD 32-2) 

• Red Clear Lens 

Moderately Wide Viewing Angle ±25° 
CQV 31 (LD32C) 

• T-1 Size 

• Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9016 Clear 
#004-9015 Black 

• l/C Compatible 

DESCRIPTION 

The CQV 11 /31 Series is a premium high 
efficiency light emitting diode lamp fabri- 
cated with TSN (transparent substrate 
nitrogen) technology. The CQV 1 1 Series 
has a red diffused plastic lens which emits 
a full flooded intense light. The CQV 31 
has a red clear lens and a somewhat 
narrower viewing angle but higher li^ht out- 
put. These lamps can be mounted in front 
panel indicator applications or may be used 
for legend back lighting. 



Package Dimensions in Inches (mm) 



Area not clear 




Clip #004-9016 Black 
#004-9015 Clear 



Maximum Ratings 



Reverse voltage 




1/r 


5.0 


V 


Forward current 




If 


60 


mA 


Surge current (fg 1 us) 




/FS 


1.0 


A 


Storage temperature 






-55 to 100 


°C 


Junction temperature 




r, 


100 


°C 


Power dissipation 






200 


mW 


Thermal resistance 










junction to air 




/?.hJamb 


375 


K/W 


Characteristics (T^rnb ~ 


25°C) 








Wavelength at peak emission 






645 


nm 


Half angle 










(limits for 50% of luminous intensity ij 








CQV 11 (LD32-1/-2) 




1 


35 


degree 


CQV 31 (LD 32C) 






25 


degree 


Forward voltage (/f = 20 mA) 




Vf 


2.4 (S 3.0) 


V 


Reverse current ( = 5 V) 




/r 


0.01 (£10) 


uA 


Rise time 




fr 


100 


ns 


Fall time 




h 


100 


ns 


Capacitance (1^r = 0V) 




Co 


12 


pF 


Luminous Intensity 










Type Min 


Max 


Unit Test Condition 


CQV 11-4 1.6 


3.2 


mcd 


20 mA 


(LD32-1) 1.2 


2.4 


mcd 


10mA 


CQV 11-5 2.5 


5.0 


mcd 


20 mA 


(LD32-2) 2.0 




mcd 


10 mA 


CQV 11-6 4.0 




mcd 


20 mA 


CQV 31 D 4.0 


8.0 


mcd 


20 mA 


(LD 32C) 2.5 




mcd 


10 mA 


CQV 31 E 6.3 




mcd 


20 mA 



*CQV designations are preferred types for new designs and conform 
to new international classification standards. LD equivalents 
may continue to be delivered during transition period. 

Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



CQV 13 (LD 36A/-1/-2) SERIES 
CQV 33 (LD 36C) SERIES 



YELLOW T 1 LED LAMP 




FEATURES 

• Yellow Diffused Lens 
Wide Viewing Angle ±35° 

CQV13(LD 36A/.1/.2) 

• Clear Yellow Lens Moderately Wide 
Viewing Angle ±25° 

CQV33(LD 36C) 

• T 1 Size 

• Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9015 Clear 
#004-9016 Black 

• l/C Compatible 

DESCRIPTION 

The CQV 13/33 Series is a high efficiency 
light emitting diode lamp fabricated with 
TSN (transparent substrate nitrogen) tech- 
nology. The yellow diffused plastic lens 
provides wide viewing angle for front panel 
applications. 



Package Dimensions 



CO. in 

i 



IS r 




Dimensions inside parenthesis are in mnn 
Dimensions outside parenthesis are in inches 



Maximum Ratings 



Reverse voltage 


1/r 


5.0 


V 


Forward current 


/f 


60 


mA 


Surge current (f ^ 1 (is) 


ifs 


1.0 


A 


Storage temperature 


Tstor 


-55 to 100 


°C 


Junction temperature 


T, 


100 


°C 


Power dissipation 


Pm 


200 


mW 


Thermal resistance 








junction to air 


/?thJamb 


375 


K/W 


Characteristics (Tamb = 25°C) 








Wavelength at peak emission 




590 


nm 


Half angle 








(limits for 50% of luminous intensity Iv) 








CQV 13 (LD 36A/-1/-2) 




35 


degree 


CQV 33 (LD 36C) 




25 


degree 


Forward voltage (/f = 20 mA) 




2.4 (S 3.0) 


V 


Reverse current ( = 5 V) 


Ih 


0.01 (S 10) 


(I A 


Rise time 


tr 


100 


ns 


Fall time 


tl 


100 


ns 


Capacitance ( V^R = V) 


Co 


10 





Luminous Intensity 








Type 


Min 


Max 


Unit 


Test Condition 


(LD 36A) 


.6 




mod 


10 mA 


CQV 1 3-4 


1.6 


3.2 


mcd 


20 mA 


(LD 36-1) 


1.0 


2.0 


mcd 


10 mA 


CQV 1 3-5 


2.5 


5.0 


mcd 


20 mA 


(LD 36-2) 


1.6 




mcd 


10 mA 


CQV 13-6 


4.0 




mcd 


20 mA 


(LD 36C) 


2.0 




mcd 


10 mA 


CQV 33D 


4.0 


8.0 


mcd 


20 mA 


CQV 33E 


6.3 




mcd 


20 mA 



•CQV designations are preferred types for new designs and conform 
to new international classification standards, LD equivalents 
may continue to be delivered during transition period. 

Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



CQV 15 (LD 37A/-1/-2) SERIES 
CQV 35 (LD 37C) SERIES 

GREEN T 1 LED LAMP 




FEATURES 

• Green Diffused Lens 
Wide Viewing Angle ±35*^ 

CQV 15 (LD 37A, LD 37-1 & LD 37-2) 

• Glass Clear Lens 

Moderately Wide Viewing Angle ±25° 
CQV 35 (LD 37C) 

• T-1 Package Size 

• Minimum Lead Length 

• Front Panel Mounting 

Snap-in Mounting Clips Available 
Clip/Collar #004-9015 Clear 
#004-9016 Black 

• l/C Compatible 

DESCRIPTION 

The CQV 15/35 Series are green gallium 
phosphide LED solid state lamps. The 
CQV 15 Series has a green diffused plastic 
lens which emits a green light with a wide 
viewing angle. The CQV 35 has a glass 
clear plastic lens which emits a yellowish 
green light with a somewhat narrower view- 
ing angle. These lamps are intended for 
mounting in front panel applications. 



Package Dimensions 



^2 T 



.650(16,5) 
.634(16,1) 



Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 




Maximum Ratings 



Reverse voltage 




5 


V 


Forward current 


If 


60 


mA 


Surge current (fSl us) 


'FS 


1 


A 


Storage temperature 




-55 to +100 


"C 


Junction temperature 


7j 


100 


°C 


Power dissipation (7amb = 25°C) 


Ptox 


200 


mW 


Thermal resistance 








Junction to air 


'^thJamb 


375 


K/W 


Characteristics (T^mb " 25° C) 








Wavelength at peak emission 




560 ±15 


nm 


Half angle 








(limits for 50% of luminous intensity 1^) 








CQV 15 (LD 37A/-1/-2) 


<P 


35 


degree 


CQV 35 (LD 370) 


<P 


25 


degree 


Forward voltage (If = 20 mA) 


Vf 


2.4 (S 3.0) 


V 


Reverse current (\/r = 5 V) 


/r 


0.01 (SIO) 


^IA 


Rise time 


tr 


50 


ns 


Fall time 


ff 


50 


ns 


Capacitance (Vr = V) 


Co 


45 


PF 



Luminous Intensity 








Type 


IVlin 


Max 


Unit 


Test Condition 


(LD37A) 


0.5 




mcd 


20 mA 


CQV 15-3 


1.0 


2.0 


mcd 


20 mA 


CQV 15-4 


1.6 


3.2 


mcd 


20 mA 


(LD 37-1) 


2.0 


4.0 


mcd 


20 mA 


CQV 15-5 


2.5 


5.0 


mcd 


20 mA 


(LD37-2) 


3.2 




mcd 


20 mA 


CQV 15-6 


4.0 




mcd 


20 mA 


CQV 35 D 


4.0 


8.0 


mcd 


20 mA 


(LD37C) 


4.0 




mcd 


20 mA 


CQV 35 E 


6.3 




mcd 


20 mA 


*CQV designations are preferred types for new designs and conform 



to new international classification standards. LD equivalents 
may continue to be delivered during transition period. 

Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



RL-4480 SERIES 

RED T1 LED LAMP 



Package Dimensions in inches (mm) 



IS, I 




FEATURES 

• Ciioice of Briglitness Ranges 

• IVIiniature Size (T1 Lamp) 

• .100 Lead Spacing witti Standoffs, 

• iC Compatibie 

• Economicai iViolded Plastic 
Pacicage 

• IViounting Clip Available 



DESCRIPTION 

The RL-4480 is a gallium arsenide 
phosphide red diffused lamp intended 
for high volume usage in array and 
indicator light applications requiring 
long life at low cost. 



RL-4480 



.200 



f V 



.065 
(1.65) 



1.00 
(25.4) 



(2.54)'"^ 



(3.18)"' 
,060 R 
(1.52)" 

, — -.030 
i (76) 



f~(1.27) 



NOTCH 
INDICATES 
CATHODE 
SIDE 



(3.94)"' 



Maximum Ratings 

Power Dissipation @ 25° C Ambient 80 mW 

Derate Linearly From 25*0 -1.1 mW/^C 

Storage and Operating Temperature -55° to 100'*C 

Continuous Forward Current 40 mA 

Peak Inverse Voltage 3.0V 



Opto-Electronic Characteristics (@25''C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Reverse Current 




100 






-3.0 V 


Forward Voltage 




1.6 


2.0 


V 


lF = 20mA 


Luminous Intensity 












RL-4480 


0.3 


0.8 




mcd 


lp = 20 mA 


RL-4480-1 


1.0 


1.5 




mod 


If = 20 mA 


RL-4480-2 


2.0 


2.5 




mcd 


\f = 20 mA 


RL-4480-5 




0.5 




mcd 


lF = 20mA 


Emission Peak 




650 




nm 




Wavelength 













Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. FORWARD 
CHARACTERISTICS 



^•1 



1.4 1.6 \a 2.0 2.2 2.4 2.6 2.8 3.0 3.2 
FORWARD CURRENT m. FORWARD VJOLTAGE 



FIGURE 2. LUMINANCE 
vsT. 



-75 -50 -25 25 50 75 100 125 150 
Tj, JUNCTION TEMPERATURE CO 



FIGURES. LUMINANCE vs 
FORWARD CURRENT 



■illliiiBlilili Si^illliiiMllll 



■lllllllBl^illll ■IIIIIIMIilll 



■^tflllliMlilll ■iilllllflllilllll 



IrmA (pulsed) 



FIGURE 4. SPECTRAL 
DISTRIBUTION 




600 620 640 660 680 700 
X, WAVELENGTH (nm) 



The effect of junction heating is not reflected in figure 3 as pulse width and duty cycle were limited 
to prevent heating effects. However, junction heating can cause reduction in luminance as evidenced 
in figure 2. To estimate output level, average junction temperature may be calculated from 

Tj(AV) = Ta + 9jaVfIfD 

Where D is the duty cycle of the applied current Ip, = 350** C/W (max). This calculation should be 
limited to pulse durations of less than 10 ms to avoid errors caused by high peak junction temperature. 

Qip Mounting Information 

The clip mounts in a .203" dia. hole and fits a .062" panel thickness. 
BLACK CLIP: 004-9011 
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litronix 

A Siemens Company 



RL-209 SERIES 
RL-4484 

RED T1 LED LAMPS 




FEATURES 

• Miniature T1 Size 

• One incli Leads 

* 50 IVIil Lead Spacing 

• Brightness Categories, RL-209 

• Low Power Consumption 

* tC Compatible 

* Economical Molded Plastic 
Package 

* Mounting Clip Available 



DESCRIPTION 

The Red-Lit 209 series is intended for 
high volume usage in array and indicator 
light applications requiring long life at 
low cost. This series offers brightness 
categories for easy selection and 
assembly. 



Package Dimensions in Inches (mm) 



(03.1) 
M02.9) 
.114 

r 



.161 
(4.1) 
(3.9) 
.154 



.031 
(.8)-^ 
(.5) 
.02 



.026 
(.65) 
(.50) 
.02 



.05 

(1.27), 



.201 
(5.1) 
(4.6) 
.181 



1.15 
(29.1) 
(27.7) 

1.09 



1± 



\ 

.059 
5) 



.157 
(4.0) 
(3.7) 



.02 

CATHODE (-5) 
I (.38) 
.015 



NOTE: Lead spacing on the RL-209 and RL-4484 was formerly 75 
mils. If wider lead spacing on a T1 size lamp is required, refer to 
RL-4480 with 100 mil lead spacing. 



Maximum Ratings 

Power Dissipation @ 25° C Ambient 80 mW 

Derate Linearly From 25°C -1.1 mW/*'C 

Storage and Operating Temperature -55°C to lOO^C 

Continuous Forward Current 40 mA 

Peak Inverse Voltage 3.0V 

Opto-Electronic Characteristics (@25**C) 

Parameter MIn Typ Max Unit 

Condition 

Reverse Current 100 nA Vr = 3.0V 

Forward Voltage 1.6 2.0 V lF = 20mA 

Luminous Intensity 
RL-4484 0.8 mcdlF = 20mA 

RL-209A 0.5 0.8 mcdlF = 20mA 

RL-209-1 1.0 1.5 2.0 mcdlF = 20mA 

RL-209-2 2.0 2.4 mcdlF = 20mA 

Emission Peak 

Wavelength 650 nm 

Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. FORWARD 
CHARACTERISTICS 




1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 
FORWARD CURRENT h. FORWARD VOLTAGE 



FIGURE 2. LUMINANCE 
vs T , 




-75 -50 -25 25 50 75 100 125 150 
T JUNCTION TEMPERATURE TO 



FIGURE 3. LUMINANCE vs FIGURE 4. SPECTRAL 

FORWARD CURRENT DISTRIBUTION 




1.0 10 1CX) IK 10K " — — — 

510 530 550 570 590 610 



The effect of junction heating is not reflected in figure 3 as pulse width and duty cycle were linrjited 
to prevent heating effects. However, junction heating can cause reduction in luminance as evidenced 
in figure 2. To estimate output level, average junction temperature may be calculated from 

Tj(AV) = Ta + 0jaVfIfD 

Where D is the duty cycle of the applied current Ip, = 350° C/W (max). This calculation should be 
limited to pulse durations of less than 10 ms to avoid errors caused by high peak junction temperature. 

Clip Mounting Information 

The clip mounts in a .203" dia. hole and fits a .062" panel- thickness. 
BLACK CLIP: 004-9011 
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Iitronix 

A Siemens Company 



OL-31 SERIES 



ORANGE T1 
LED LAMP 




FEATURES 

• T1 Package Size 

• IC Compatible 

• Wide viewing angie 

• Low power consumption 

• ly/lounting clips available 



DESCRIPTION 



The OL-31, a T1 lamp, is a high bright- 
ness orange TSN (Transparent Sub- 
strate Nitrogen) technology, solid state 
lamp which emits light in the orange 
region with good off-angle viewing. 

The lamp is in a lightly diffused orange 
case. 



Package Dimensions in Inches 




Maximum Ratings 

Power Dissipation lOOmW 

Derate Linearity from 25° C 1.3 mW/^C 

Continuous Forward Current 40 mA 

Operating Temperature -55° to +100°C 

Storage Temperature -55° to +100°C 

Peal< Inverse Voltage 3.0V 

Lead Soldering Temperature 
(Vi6 inch from case) 5 sec @ 260° C 



Opto-Electronic Characteristics @ 25° C 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous Intensity 














OL 31-2 


1.5 


3.0 




mod 


If = 


20mA 


OL 31-4 


4.0 


6.0 




mod 


If = 


20mA 


Forward Voltage 




1.8 


2.7 


V 


If = 


20mA 


Reverse Current 




0.1 


100 


mA 


Vr = 


3V 


Peak Emission Wavelength 




615 




nm 






Viewing Angle 




35 




degrees 





Specifications subject to change without notice. 
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TYPICAL OPTO-ELECTRONIC CHARACTERISTICS CURVES 



SPECTRAL DISTRIBUTION 



LUMINOUS INTENSITY VS 
VIEWING ANGLE 



570 580 590 600 610 620 630 640 650 660 670 WAVE LENGTH 

(NM) 



10* 20' 30" 40* 50* 60* 70* 



FORWARD CURRENT VS LUMINOUS INTENSITY VS 

FORWARD VOLTAGE AMBIENT TEMPERATURE 




1,4 1.6 1.8 ^0 2,2 2,4 2.6 2,8 3,0 3,2 3,4 3,6 3,8 V 25 

FORWARD VOLTAGE TEMPERATURE 
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Iitronix 

A Siemens Company 



YL-212 
YL-4484 



YELLOW T1 LED LAMPS 




FEATURES 

• T1 Package Size 

• 1 Inch Leads 

• Both Types Can Be Front Panel 
Mounted 

• Snap In Mounting Clips Available 

• IC Compatible 



DESCRIPTION 

Both types are TSN (Transparent 
Substrate Nitrogen) LED lannps with 
yellow diffused lens. The YL-4484 is 
a low price commercial grade 
device. The YL-212 is a higher 
brightness lamp with minimum light 
output specified. 



Package Dimensions in Inches 



1 0030 



.00 



CATHODE M,N 
SHORTER 




—J 0075 — 



0050 
1~ 



Maximum Ratings 

Power Dissipation @25''C 120 mW 

Derate Linearly from 25-0 -1.6 mW/°C 

Storage & Operating Temperatuare -55 "C to -i-100°C 

Lead Soldering Temperature 
(1/16 in. from case) 5seG@ 260°C 

Peak Inverse Voltage 5.0 V/3.0 V 

Continuous Forward Current 30 mA 



Opto-Electronic Characteristics (@25''C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous Intensity 












YL-4484 


.05 


2.0 




mcd 


lp = 20 mA 


YL-212 


1.0 


1.8 




mcd 


If = 10 mA 


Emission Peak Wavelength 




585 




nm 




Spectral Line Half-Width 




35 




nm 




Forward Voltage 




2.4 


3.5 


V 


If = 20 mA 


Reverse Leakage 












YL-4484 




0.1 


100 




Vr = 3.0 V 


YL-212 




0.1 


100 




Vr = 5.0 V 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 





Mounting Information; YL-212 and YL-4484 

The clip mounts in a .203" dia. hole and fits a .062" panel thickness. 
BLACK CLIP: 004-9011 
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Iitronix 

A Siemens Company 



GL-211 
GL-4484 

GREEN T1 LED LAMP 




FEATURES 

* T1 Package Size 

* 1 Inch Leads 

* Both Types Can Be Front Panel 
Mounted 

* Snap In Mounting Clips Available 

* IC Compatible 



Package Dimensions In Inches 



CATH006 mi 

LEAD , 

. SHORTER 1 

W 1 t 




— Jqdts - — 



See other side for clip dimensions. 



Maximum Ratings 

Power Dissipation @25°C 120 mW 

Derate Linearly from 25 "C -2.2 mW/'C 

Storage & Operating Temperature -SS^'C to 100°C 

Lead Soldering Temperature 
(1/16 in. from case) 5 sec @260°C 

Peak Inverse Voltage 3.0 V 

Continuous Forward Current 30 mA 



Opto-Electronic Characteristics (@25*'C) 



Test 



DESCRIPTION 


Parameter Min 


Typ 


Max 


Unit 


Condition 


Both types are green gallium 


Luminous Intensity 
GL-4484 


1.0 




mcd 


If = 20 mA 


phosphide solid state lamps with 


GL-211 0.8 


1.5 




mcd 


If = 10 mA 


green diffused lens. The GL-4484 is a 


Emission Peak Wavelength 


565 




nm 




low price commercial grade device. 


Spectral Line Half-Width 


35 




nm 




The GL-211 is a higher brightness 


Forward Voltage 


2.2 


3.0 


V 


If = 20 mA 


lamp with minimum light output 


Reverse Leakage 


0.1 


100 




Vr = 3.0 V 


specified. 






100 




Vr = 5.0 V 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES. 



RELATIVE LUMINOUS 
RELATIVE LUMINOUS INTENSITY VS 

INTENSITY VS ANGLE FORWARD CURRENT 




NUMBER OF DEGREES OFF ANGLE (%) 




Mounting Information: GL-211 and GL-4484 

The clip mounts in a .203" dia. hole and fits a .062" panel thickness. 
BLACK CLIP: 004-9011 
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Iitronix 

A Siemens Company 



RL-T1 

RED LED LAMP 



Package Dimensions in Inches 




FEATURES 

• Miniature Size (T-1 Lamp) 

• 1 Inch Leads 

• 75 Mil Lead Spacing, 
No Standoffs, No Flange 

• Low Power Consumption 

• IC Compatible 

• Economical Molded Plastic 
Package 

DESCRIPTION 

The RL-T1 is intended for high volume 
usage in array and indicator light 
applications requiring a small 
flangeless lamp at low cost. 



.060 R 




Maximum Ratings 

Power Dissipation @25°C Ambient 80 mW 

Derate Linearly from 25 X -1.1 mW/X 

Storage and Operating Temperature -55 to +100'C 

Continuous Forward Current 40 mA 

Peak Inverse Voltage 3.0 V 



Opto-Electronic Characteristics {@25''C) 



Parameter 

Reverse Current 
Forward Voltage 
Luminous Intensity 
Emission Peak 
Wavelength 



Min 



Typ 

100 
1.6 
0.8 



Max Unit 

nA 

2.0 V 
mod 



Test 
Condition 

-3.0 V 
lp = 20 mA 
lp = 20 mA 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. FORWARD 
CHARACTERISTICS 



Q = 1 



1.4 1.6 1.8 2.0 2.2 2.4 2.6 7M 3.0 3.2 
FORWARD CURRENT «. FORWARD VOLTAGE 



FIGURE 2. LUMINANCE 
vsTj 




-75 -50 -25 25 50 75 100 125 150 



T JUNCTION TEMPERATURE CCI 



FIGURE 3. LUMINANCE vs 
FORWARD CURRENT 




1.0 10 100 IK 10K 



FIGURE 4. SPECTRAL 
DISTRIBUTION 




600 620 640 660 680 700 
X, WAVELENGTH (nm) 



The effect of junction heating is not reflected in figure 3 as pulse width and duty cycle were limited 
to prevent heating effects. However, junction heating can cause reduction in luminance as evidenced 
in figure 2. To estimate output level, average junction temperature may be calculated from 

Tj(AV) = Ta + 0jaVfIfD 

Where D is the duty cycle of the applied current Ip, ^j^^ = 350° C/W (max). This calculation should be 
limited to pulse durations of less than 10 ms to avoid errors caused by high peak junction temperature. 
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RL-50 

RED MINIATURE AXIAL LEAD LED LAMP 




FEATURES 

• High Luminance — Typically 0.8 mcd 

^ Optimum Packaging Design for 
IMaximum Strength at iVIInimum 
Linear Spacing 

• Operates from 5 V IC Logic Supply 

• Small Size 

• High Reliability 

DESCRIPTION 

The RL-50 is intended for high 
volume usage in array and indicator 
light applications. Major 
advantages of this device are high 
luminance at lower currents, long 
life and low cost. 

Note: 

RL-50 Water Clear Lens 
RL-50-01 Red Diffused Lens 
RL-50-02 Red Clear Lens 



Package Dimensions in Inches 




Maximum Ratings 



Power Dissipation @ 25**C Ambient 80 mW 

Derate Linearly From 25°C -1.1 mW/^C 

Storage and Operating Temp Range -55 to 100°C 

Continuous Forward Current 40 mA 

Peak Inverse Voltage 3.0 V 



Opto-Electronic Characteristics (@ 25 C) 



Parameter Min Typ Max Unit 



Test 
Condition 



Reverse Current 100 mA -3.0 V 

Forward Voltage 1.6 2.0 V lp = 20mA 

Luminous Intensity ... . 0.3 0.8 mcd lp = 20mA 

Light Rise and Fall Time . 1 .0 ns 



Specifications subject to change witliout notice. 



167 



TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. FORWARD 
CHARACTERISTICS 



1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 
FORWARD VOLTAGE 



FIGURE 2. LUMINANCE 
VS T J 



t8 



11 



-75 -50 -26 25 50 75 100 125 150 
Tj, JUNCTION TEMPERATURE CO 



FIGURE 3. SPECTRAL 
DISTRIBUTION 




640 660 680 700 
X, WAVELENGTH (nm) 
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Iitronix 

A Siemens Company 



RL-54 

RED MINIATURE AXIAL LEAD LED LAMP 




FEATURES 

• Low Cost 

• Optimum Packaging Design For 
Maximum Strength at Minimum 
Linear Spacing 

• Operates From 5V IC Logic Supply 

• Small Size 

• High Reliability 

• Red Diffused Lens 

DESCRIPTION 

The Red-Lit 54 is intended for high 
volume usage in array and indicator light 
applications. Major advantages of this 
device are high luminance at lower 
currents, long life and low cost. 



Package Dimensions in Inches 




Maximum Ratings 

Power Dissipation @25''C Ambient 80 mW 

Derate Linearly from 25 "0 -1.1 mW/ 'C 

Storage & Operating Temp. Range -40° C to +80° C 

Continous Forward Current 40 mA 

Peak Inverse Voltage 3.0 V 



Opto-Electronic Characteristics (@25X) 
Parameter MIn Typ Max 



Reverse Current 
Forward Voltage 
Brightness 
Light Rise 
and Fall Time 



100 

1.6 2.0 
0.05 0.8 



Test 
Conditions 

nA@ -3.0 V 
V@If = 20 mA 
mcd@lF = 20 mA 

ns 



Specifications subject to change without notice. 
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A Siemens Company 



RL-55 
RL-55-5 



RED MINIATURE AXIAL LEAD LED LAMP 



Package Dimensions in Inches 




FEATURES 

• 2 Gate Load Bright Light — .4 mcd 
at 3 mA 

• IHigh on Axis Intensity — 3 mcd at 
20 mA 

• Optimum Packaging Design for 
Maximum Strength at Minimum 
Linear Spacing 

• Operates from 5 V IC Logic Supply 

• Miniature Axial Lead 

• High Reliability 

• RL-55-5 — Low Cost Version 



DESCRIPTION 

The RL-55 is a Gallium Arsenide Phosphide 
LED lamp that has high on axis intensity at 
low current (3 mA), long life and low cost. 
It uses a dark red diffused lens and provides 
a full .080" flooded light with good contrast. 
When operated at high current (20 mA) the 
RL-55 has a very high on axis intensity of 
3 mcd. Applications include mounting on 
P.O. boards at low current as diagnostic and 
circuit status indicators. Function and low 
voltage indicator on battery powered equip- 
ment such as calculators, watches and portable 
DVM's and in the higher current mode as a 
back light. 



Maximum Ratings 

Power Dissipation @ 25°C Ambient 80 mW 

Derate Linearly From 25°C -1.1 mW/°C 

Storage and Operating Temperature -55° C to +100°C 

Continuous Forward Current 40 mA 

Lead Solder Time @ 260° C (1/16" from case) . 5 sec 

Peak Inverse Voltage 3V 

Peak Forward Current 

(l/is pulse, 0.1% duty cycle) 400 mA 

Opto-Electronic Characteristics (@25''G) 

Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Reverse Current 






10 


mA 


Vr = 3V 


Forward Voltage 




1.6 


2.0 


V 


If = 20 mA 


Luminous Intensity 












RL-55 


2 


3 




mcd 


If = 20 mA 


RL-55-5 


0.8 


1.5 




mcd 


If = 20 mA 


Capacitance 




20 




pF 


V = 


Light Rise and Fall Time 




1.0 




ns 




Peak Emission Wavelength 




650 




nm 




Spectral Line Half-Width 




40 




nm 





Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES RL BB 

(25°C Free Air Temperature Unless Otherwise Specified) 



FIGURE 1. RADIATED 
POWER 




10° 30° 50° 70 
CONE OF HALF ANGLE € 



FIGURE 2. RADIATION 
INTENSITY VS. ANGLE 




FIGURE 3. SPECTRAL 
DISTRIBUTION 



600 620 640 660 680 700 



WAVELENGTH -X (nm) 
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Iitronix 

A Siemens Company 




FEATURES 

• High on Axis Intensity 

• Optimum Paclcaging Design for 
IMIaximum Strength at IMinimum 
Linear Spacing 

• Operates from 5 V IC Logic Supply 

• Miniature Axial Lead 

• High Reliability 



DESCRIPTION 

The GL-56/YL-56 are Gallium Phosphide 
LED lamps that have high on axis intensity, 
long life and low cost. They use diffused 
lenses and provide a full 0.080" flooded 
light with good contrast. When operated at 
high current (20 mA) they have high on 
axis intensity. Applications include 
mounting on P.O. boards at low current 
as diagnostic and circuit status indicators. 



YL-56 

YELLOW 

GL-56 

GREEN 

MINIATURE AXIAL LEAD LED LAMP 



Package Dimensions In Inches (mm) 




Maximum Ratings 

Power Dissipation @ 25°C Ambient 80 mW 

Derate Linearly From 25°C -1.1 mW/°C 

Storage and Operating Temperature -55° C to +100'*C 

Continuous Forward Current 22 mA 

Lead Solder Time @ 260°C (1/16" from case) 5 sec 

Peak Inverse Voltage 3V 

Peak Forward Current 

(1ms pulse, 0.1% duty cycle) 250 mA 



Opto-Electronlc Characteristics (@ 25 X) 

Test 



Parameter 


MIn 


Typ 


Max 


Units 


Condition 


Luminous Intensity 












YL-56 


.05 


2.0 




mcd 


Ip = 20 mA 


GL-56 


.05 


1.0 




mcd 


If = 20 mA 


Forward Voltage 












YL-56 




2.4 


3.5 


V 


If = 20 mA 


GL-56 




2.2 


3.5 


V 


If = 20 mA 


Reverse Current 




0.15 




yA 


Vr = 3V 


Peak Emission 












Wavelength 












YL-56 




585 




nm 




GL-56 




565 




nm 





Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



LD 460 SERIES 

RED MINIATURE LED 
SINGLE LAMP AND ARRAYS 




FEATURES 

• White Diffused Lens, Emits Red Light 

• Miniature Size 

• Selection of 2 thru 10 Diode Arrays As 
Well As A Single Device 

• 1/10" Lead Spacing 

• End Stackable to Arrays of Any Length 

• l/C Compatible 



DESCRIPTION 

The LD 460 Series are red gallium arsenide 
phosphide LED solid state lamps. They 
have a white diffused plastic encapsulation 
formed as a lens where the light is emitted. 
The single lamps may be used individually 
in such applications as behind the panel 
troubleshooting locators or stacked together 
pr along with their counterpart arrays to 
form lines or other patterns. The arrays 
can be end stacked to form position indi- 
cators of any length for such applications 
as meters and scales. 



Package Dimensions in Inches (mm) 



1 •094 r 





11 <2.'>'^ 



(0.2S)(0.1S) 

Spacing 0.1 (2,54) 



.027 (0,7) I 

.024(0,6)"^ ^ 




Maximum Ratings (Individual Diode) 






Reverse voltage 


Vr 


5 


V 


Forward current 


If 


35 


mA 


Surge current (f = 10 ns) 


'FS 


1.0 


A 


Storage temperature 


7"stor 


-30 to +80 


°C 


Junction temperature 


T) 


80 


°C 


Soldering temperature in a 2 mm distance from 








the case bottom (f'=3s) 




230 


°c 


Power dissipation (rgmb = 25° C) 


Ptof 


85 


mW 


Thermal resistance 








Junction to air 


'^thJamb 


750 


K/W 


Junction to solder pin 


RthJL 


650 


K/W 



Characteristics {T^rnb = 25° C) 



Wavelength at peak emission 




665 +15 


nm 


Dominant wavelength 


\jom 


645 


nm 


Half angle 








(limits for 50% of luminous intensity 1^) 


'/ 


50 


degree 


Forward voltage (If = 20 mA) 




1.6 {< 2.0) 


V 


Reverse current (I^r = 5 V) 


/r 


0.01 {'^ 10) 


HA 


Rise time 


(r 


5 


ns 


Fall time 


U 


5 


ns 


Capacitance (Vr = V) 


Co 


40 


pF 



Luminous Intensity 





Number 








Type 


of LEDs 


Min 


Unit 


Test Condition 


LD 461 


1 


.6 


mod 


20 mA 


LD 462 


2 


.6 


mcd 


20 mA 


LD463 


3 


.6 


mod 


20 mA 


LD464 


4 


.6 


mcd 


20 mA 


LD 465 


5 


.6 


mcd 


20 mA 


LD 466 


6 


.6 


mcd 


20 mA 


LD467 


7 


.6 


mcd 


20 mA 


LD 468 


8 


.6 


mcd 


20 mA 


LD469 


9 


.6 


mcd 


20 mA 


LD 460 


10 


.6 


mcd 


20 mA 



Specifications are subject to change witliout notice. 
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LD 470 SERIES 



GREEN MINIATURE LED 
SINGLE LAMP AND ARRAYS 




FEATURES 

• Green Diffused Lens 

• Miniature Size 

• Selection of 2 thru 10 Diode Arrays As 
Weil As A Single Device 

• 1/10" Lead Spacing 

• End Stackable to Arrays of Any Length 

• l/C Compatible 



DESCRIPTION 

The LD 470 Series are green gallium phos- 
phide LED solid state lamps. They have a 
green diffused plastic encapsulation formed 
as a lens where the light is emitted. The 
single lamps or arrays may be used individ- 
ually or stacked together to forhrj lines of 
any lengths. Typical applications are posi- 
tion indicators such as meters and scales. 



Package Dimensions in Inches (mm) 




Maximum Ratings (Individual Diode) 



Reverse voltage 


Vh 


5 


V 


Forward current 


If 


25 


mA 


Surge current (t£ 10 us) 


'FS 


0.5 


A 


Storage temperature 


T'stor 


-30 to +80 


X 


Junction temperature 


T> 


80 


°C 


.Soldering temperature in a 2 mm distance 








from the case bottom {ti 3 s) 


Ts 


230 


°C 


Power dissipation (Tamb^ 25°C) 


Plot 


85 


mW 


Thermal resistance 








Junction to air 


/^thJamb 


750 


K/W 


Junction to solder pin 


^thJL 


650 


K/W 


Characteristics (T^rnb 25°C) 








Wavelength at peak emission 


\jeak 


560 ± 15 


nm 


Dominant wavelength 


\iom 


561 


nm 


(limits for 50% of luminous intensity Iv) 


<P 


50 


degre 


Forward voltage (If = 20 mA) 


Vf 


2.4 (S 3.0) 


V 


Reverse current (Vr = 3 V) 


Ir 


0.1 (s 10) 


^xA 


Capacitance (Vr = V) 


Co 


45 


PF 


Rise time 


tr 


50 


ns 


Fall time 


tf 


50 


ns 



Luminous Intensity 



Number 



Type 


of LEDs 


Min. 


Unit 


Test Condition 


LD 471 


1 


.6 


mcd 


20 mA 


LD472 


2 


.6 


mcd 


20 mA 


LD473 


3 


.6 


mcd 


20 mA 


LD 474 


4 


.6 


mcd 


20 mA 


LD475 


5 


.6 


mcd 


20 mA 


LD 476 


6 


.6 


mcd 


20 mA 


LD 477 


7 


.6 


mcd 


20 mA 


LD 478 


8 


.6 


mcd 


20 mA 


LD 479 


9 


.6 


mcd 


20 mA 


LD 470 


10 


.6 


mcd 


20 mA 



Specifications are subject to change without notice. 
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lltlOnix LD 480 SERIES 

A Siemens Company YELLOW LIGHT EMITTING DIODE 

SINGLE LAMP AND ARRAYS 



Package Dimensions in Inches (mm) 




FEATURES 

• Yellow Diffused Lens 

• Miniature Size 

• Selection of 2 Through 10 Diode 
Arrays as well as Single Device 

• 1/10" Lead Spacing 

• End Stackable to Arrays of Any 
Length 

• l/C Compatible 



DESCRIPTION 

The LD 480 series are yellow gallium 
phosphide LED solid state lamps. They 
have a yellow diffused plastic encapsula- 
tion formed to a lens where the light is 
emitted. The single lapips or arrays may 
be used individually or stacked together 
to form lines of any lengths. Typical 
applications are position indicators such 
as meters and scales. 



.027 (0.7) 
.024 (0,6) 
.0S5(1.4) 




Maximum Ratings 



Reverse voltage 






5 


V 


Forward current 




/f 


25 


mA 


Surge current (f ^ 10 ^s) 




'FS 


0.5 


A 


Storage temperature 




^stor 


-30 to +80 


X 


Junction temperature 






80 


"C 


Soldering temperature in a 2 mm distance 










from the case bottom (f S 3 s) 






230 


"C 


Power dissipation (7"l= 25 'C) 




Ptot 


85 


mW 


Thermal resistance 










Junction to air 




flthJamb 


750 


K/W 


Junction to solder pin 




"thJL 


650 


K/W 


Characteristics (T^^^ = 25°C) 










Wavelength at peak emission 






575 ± 15 


nm 


Dominant wavelength 




Xdom 


573 




Half angle 










(limits for 50% of luminous intensity Iv) 




<P 


50 


degree 


Forward voltage (If = 20 mA) 




Vf 


2.4(^3.0) 


V 


Reverse current (Vr = 3 V) 




/r 


0.1 (SIO) 


^iA 


Capacitance = V) 




Co 


45 


pF 


Rise time 




tr 


50 


ns 


Fall time 




ti 


50 


ns 


Luminous Intensity 










Number 

Type of LEDs 


Min. 




Unit Test Condition 


LD481 1 


.6 




mcd 


20 


LD 482 2 


.6 




mcd 


20 


LD 483 3 


.6 




mcd 


20 


LD 484 4 


.6 




mcd 


20 


LD 485 5 


.6 




mcd 


20 


LD 486 6 


.6 




mcd 


20 


LD 487 7 


.6 




mcd 


20 


LD 488 8 


.6 




mcd 


20 


LD 489 9 


.6 




mcd 


20 


LD480 10 


.6 




mcd 


20 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



RED LD121 

YELLOW LD 161 

GREEN LD 171 
SUB MINIATURE LED LAMP 




FEATURES 

• Red Clear Lens - LD 121 
Yellow Clear Lens - LD 161 
Glass Clear Lens - LD 171 

• Sub Miniature Size (1mm/.039" Thick) 
Smallest LED Lamp Available 

• l/C Compatible 



DESCRIPTION 

The LD 121 and LD 161 are light emitting 
diode lamps fabricated with TSN (trans- 
parent substrate nitrogen) technology. The 
LD 171 is a gallium phosphide LED lamp. 
The extremely small size of these lamps 
make them suitable for use within tight 
space confinement or applications requiring 
very close spacing of several LED lamps. 



Package Dimensions 




Dimensions inside parenthesis are in mm 
Dimensions outside parentliesis are in inches 



Maximum Ratings 

Reverse voltage 

Forward current /p 

Surge current (f^ 1 ixs] / ps 

Storage temperature T^^of 

Junction temperature ^ Jj 

Power dissipation (Tamb = 25°C) Ptot 

Thermal resistance junction to air /'thjamb 



Characteristics {T^rDb = 25°C) 

Wavelength at peak emission 

Forward voltage (/p = 20 mA) 

Reverse current (I/r = 5 V) 

Rise time, Fall time 

Capacitance ( \/r = V) 

Aperture cone (half angle) 

(Limits for 50% of luminous intensity) 



5 

15 
350 

-40 to +80 

80 

35 

1500 



V 

mA 
A 

C 

mW 
K/W 





LD121 


|LD161 


|LD171 




\>eak 


'645 ± 15 1590 ± 10 


keOi 15 


nm 


^= 




2.4 (S3.0) 




V 


/r 




.01 (^10) 




ma 




100 


1100 


150 


ns 


Co 


12 


ho 


145 


PF 




30 


30 


30 


degree 



Luminous Intensity 



Type 
LD 121 
LD 161 
LD 171 



.63 
.63 
.63 



mcd 
mcd 
mcd 



Test Condition 

10 mA 
10 mA 
10 mA 



Specifications are subject to change without notice. 
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LD161 
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Iitronix 

A Siemens Company 



FRL-2000 

RED T1 V4 FLASHING LED LAMP 




FEATURES 

• Built-in IC Chip, Flashes Lamp On 
and Off to Attract Attention 

• Pulse Rate — 2.5 Hz 

• T1 V4 Size 

• Large Full Flood Radiating Area 

• 1.2 mod @ Vf = 5 V 

• IC Compatible 



DESCRIPTION 

The FRL-2000 is a gallium arsenide 
phosphide solid state lamp with a red 
diffused plastic lens. The built-in IC 
flashes the lamp on/off and can be 
driven directlly by standard TTL and 
CMOS circuits, eliminating the need 
for external switching circuitry. 



Physical Dimensions in Inches (mm) 



• 340±.o2 
.030±oiO (^-^3* -5) 
(.762±.254) 



T 

.050 
(1.27) 
MAX 



-.040 (1.02) 



.025±.005 



.00 . 



I635±.127) , ,v, 

1.00±.o2^ 
(25.4±.5) ^ 



■ 100±,oio _ 
(2.54±.254)-^ 



.050± 02 (1.27± 5) 
FLAT DENOTES CATHODE 



:230±.oi 




Maximum Ratings 

Operating Temperature Oto/O'C 

Storage Temperature - 20 to + 100 °C 

Lead Soldering Temperature 

(1/16 In. from case) 5sec@ 260°C 

Operating Voltage 7 V 

Peak Inverse Voltage 0.4 V 

Opto-Electronic Characteristics (@ 25 X) 

Test 

Parameter Min Typ Max Unif^ Condition 

Luminous Intensity 0.8 1.2 mod Vf = 5V 

Emission Peak Wavelength 650 nm 

Spectral Line Half-Width 40 nm 

Operating Voltage 4.75 5.0 5.25 V 

Peak Current 

(50% Duty Cycle) 20 35 mA Vf = 5V 

Pulse Rate 1.5 2.5 4.5 Hz Vf = 5V 

Pulse Rate (0°C to 70 °C) 1.0 5.8 Hz Vf = 5V 

Specifications subject to change without notice. 
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TYPICAL OPERATING CHARACTERISTICS 



FREQUENCY VS VOLTAGE 



6 

5-- 
4 

2 
1 



3 4 5 6 7 
VOLTAGE (V) 



CURRENT VS VOLTAGE 



< 

E 

UJ 

a: 

i20 
o 

2io 





3 4 5 6 7 
VOLTAGE (V) 



TYPICAL APPLICATIONS 



■»-5V 





5.6 V 




DRIVEN BY TTL OR 
MOS BUFFER GATE 



FOR OPERATION 
AT GREATER 
THAN 5 VOLTS 



-••6.5V 



+ 5V 




TYPICAL CIRCUIT 
TWO LEDs 
FLASHING TOGETHER 



50A 




JSOil 



TYPICAL CIRCUIT 
TWO LEDs 
FLASHING ALTERNATELY 
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Iitronix 

A Siemens Company 



FRL-4403 

RED FLASHING LED LAMP 




FEATURES 

• Built-in IC chip, flashes lamp 
on and off to attract attention. 

• Pulse rate - 2.5 Hz 

• Tl % size 

• 1-Inch Leads 

• Large full flood radiating area 

• 0.5 mcd @ Vp = 5V 

• IC compatible 

DESCRIPTION 

The FRL-4403 is a gallium arsenide phos- 
phide solid state lamp with a red diffused 
plastic lens. The built-in IC flashes the 
lamp on/off and can be driven directly by 
standard TTL and CMOS circuits, elimi- 
nating the need for external switching 
circuitry. 



Package Dimensions in Inches 



asz 



.050 
MAX. 



I 1.00 
-.025 .100 MIN. 
±.005 ±.020 
TYR 



— r 



FLAT DENOTES CATHODE 




Maximum Ratings 



Operating Temperature 0°C to 70°C 

Storage Temperature — 20'*C to -h85°C 

Lead Soldering Temperature 5 sec @ 260°C 

(1/16 inch from case) 

Operating Voltage 7V 

Peak Inverse Voltage 0.4V 



Opto-Electronic Characteristics (@ 25° C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Conditions 


Luminous Intensity 


0.5 


1.2 




mcd 


Vp = 5V 


Emission Peak Wavelength . 




650 




nm 




Spectral Line Half-Width . . 




40 




nm 




Operating Voltage 


4.75 


5.0 


5.25 


V 




Peak Current 




20 


3 


mA 


Vp =5V 


(50% duty cycle) 












Pulse Rate 


1.5 


2.5 


4.5 


Hz 


Vp = 5V 


Pulse Rate (0° C to 70° C) 


1.0 




5.8 


Hz 


Vp =5V 



Specifications subject to change without notice 
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TYPICAL OPERATING CHARACTERISTICS FRL4403 



FREQUENCY VS VOLTAGE 



CURRENT VS VOLTAGE 



t 
% 
% 



3 4 5 6 7 
VOLTAGE (V) 



i 5 6 7 
VOLTAGE (V) 




5.6 V 




DRIVEN BY TTL OR 
MOS BUFFER GATE 



FOR OPERATION 
AT GREATER 
THAN 5 VOLTS 



+ 6.5V 



+ 5V 




50A 




180 




TYPICAL CIRCUIT 
TWO LED's 
FLASHING TOGETHER 



TYPICAL CIRCUIT 
TWO LED's 
FLASHING ALTERNATELY 
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Iitronix 

A Siemens Company 



RLC-200 

RED T1 V4 CURRENT REGULATED LED LAMP 



Package Dimensions in Inches 




FEATURES 

• T13/4 Size 

• 1 Inch Leads 

• Constant intensity from 4.5 V to 12.5 V 

• 20 mA typical forward current 

• 1.2 mod typical at Vp = 6.0 V 

• No resistor needed to operate up to 
12.5 V 

• Front panel mounting 

• Large full flood radiating area 

• IC compatible 

• Snap In mounting clip available 

• Red diffused lens 



DESCRIPTION 

The RLC 200 is a high brightness Gallium 
Arsenide Phosphide solid state lamp con- 
taining a current regulating integrated 
circuit that provides a constant intensity 
over a wide voltage range. The unit has 
a large full flooded front radiating area 
for wide angle viewing and can be easily 
soldered directly to a PC board or 
mounted in a panel with a snap in 
mounting clip. 



CATHODE 
-LEAD 
SHORTER 




BOTTOM VIEW 



Maximum Ratings 

Power dissipation @ 25*C 300mW 

Derate voltage linearly from 25°C -0.125V/*'C 

Forward voltage ©25*0 12.5V 

Storage and operating temperature -55 to +100**C 

Lead soldering temperature (1/16 inch from case). . 5 sec. @ 260**C 
Peak inverse voltage 3.0V 



Optoelectronic Characteristics (at 25''C) 

Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous intensity 


0.8 


1.2 




mcd 


Vf 


= 6V 


Forward current 


14 


20 


24 


mA 


Vf 


= 12.5V 


Emission peak wavelength 




650 




nm 






Spectral line half width 




40 




nm 






Reverse leakage 




0.1 


100 


mA 


Vr 


= 3.0V 



Specifications subject to change without notice. 
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TYPICAL OPTOELECTRONIC CHARACTERISTIC CURVES RLC200 



FIGURE 1. RELATIVE 
LUMINOUS INTENSITY 
VS. ANGLE 



NUMBER OF DEGREES OFF ANGLE (%) 



FIGURE 2. SPECTRAL 
DISTRIBUTION 




620 640 660 680 700 
WAVELENGTH - X (nm) 



FIGURE 3. FORWARD 
CURRENT VS. FORWARD 
VOLTAGE 



50 
45 




2 4 6 8 10 12 14 16 18 20 
FORWARD VOLTAGE (V) 



FIGURE 4. LUMINOUS 
INTENSITY VS. FORWARD 
VOLTAGE 



3.0 

















































































































































t 






































- 





















2 4 6 8 10 12 14 16 18 20 
FORWARD VOLTAGE (V) 



Mounting Information 

The clip mounts in a .250" dia. hole and fits up to a .125" panel thickness. A 

plastic collar is provided which fits over the back of the clip to lock the LED 

securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 

CLEAR CLIP AND COLLAR: 004-9003 
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Iitromx RLC-201 

A Siemens Company 

RED T1V4 CURRENT 
REGULATED LED LAMP 




FEATURES 



T1 V4 size 
1 inch leads 

Constant intensity from 4.5 V to 
16 V 

10 mA typical forward current 
0.7 mod typical at Vp = 6.0 V 
No resistor needed to operate up to 
16 V 

Front panel mounting 

Large full flood radiating area 

IC compatible 

Snap in mounting clip available 
Red diffused lens 



DESCRIPTION 

The RLC 201 is a high brightness Gallium 
Arsenide Phosphide solid state lamp con- 
taining a current regulating integrated 
circuit that provides a constant intensity 
over a wide voltage range. The unit has a 
large full flooded front radiating area 
for wide angle viewing and can be easily 
soldered directly to a PC board or 
mounted in a panel with a snap in 
mounting clip. 



Package Dimensions in Inches 



CATHODE 
— LEAD 
SHORTER 




BOTTOM VIEW 



Maximum Ratings 

Power dissipation @ 25*0 300mW 

Derate voltage linearly from 50** C -0.25V/*' C 

Forward voltage® 25° C 16V 

Storage and operating temperature -65 to +100**C 

Lead soldering temperature (1/16 inch from case). . 5 sec. @ 260°C 
Peak inverse voltage 3.0V 



Optoelectronic Characteristics (at 25°C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous intensity 


0.4 


0.7 




mcd 


Vf 


= 6V 


Forward current 


7 


10 


14 


mA 


Vf 


= 16V 


Emission peak wavelength 




650 




nm 






Spectral line half width 




40 




nm 






Reverse leakage 




0.1 


100 


mA 


Vr 


= 3.0V 



Specifications are subject to change without notice. 
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TYPICAL OPTOELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. RELATIVE 
LUMINOUS INTENSITY 
VS. ANGEL 



is: 



NUMBER OF DEGREES OFF ANGLE (%) 



FIGURE 2. SPECTRAL 
DISTRIBUTION 











t 








-V- 



600 620 640 660 680 700 
WAVELENGTH - X (nm) 



FIGURE 3. FORWARD 
CURRENT VS. FORWARD 
VOLTAGE 



4 6 8 10 12 14 16 18 20 
FORWARD VOLTAGE (V) 



FIGURE 4. LUMINOUS 
INTENSITY VS. 
FORWARD VOLTAGE 



4 6 8 10 12 14 16 IE 
FORWARD VOLTAGE (V) 



Mounting Information 

The clip mounts in a .250" dia. hole and fits up to a .125" panel thickness. A 

plastic collar is provided which fits over the back of the clip to lock the LED 

securely against the panel. 

BLACK CLIP AND COLLAR: 004-9002 

CLEAR CLIP AND COLLAR: 004-9003 
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Iitronix 

A Siemens Company 



RLC-210 

RED T1 CURRENT REGULATED LED LAMP 




FEATURES 

• T1 Size 

• 1 Inch Leads 

• Constant Intensity from 4.5 V 
to 11 V 

• 10 mA Typical Forward Current 

• No Resistor Needed to Operate Up 
toll V 

• Miniature Size (T1 Lamp) 

• Low Power Consumption 

• IC Compatible 

• Snap In Mounting Clip Available 

• Red Diffused Lens 

DESCRIPTION 

The RLC 210 is a Gallium Arsenide 
Phosphide solid state lamp containing 
a current regulating integrated circuit 
that provides a constant intensity over 
a wide voltage range. 



Package Dimensions in Inches 



CATHODE 
-LEAD 
SHORTER 



0.020 SQ 




Maximum Ratings 



Power dissipation @ 25° C ISOmW 

Derate voltage linearly fronn 25°C -0.1 V/^C 

Forward voltage @ 25° C : 11V 

Storage and operating temperature -55to+100°C 

Peak inverse voltage 3.0V 



Optoelectronic Characteristics (at 25°C) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Luminous intensity 


0.1 


0.6 




mcd 


vf 


= 6V 


Forward current 


7 


10 


14 


mA 


Vf 


= 11V 


Emission peak wavelength 




650 




nm 






Spectral line half width 




40 




nm 






Reverse leakage 




0.1 


10 


mA 


Vr 


= 3.0V 



Specifications subject to change without notice. 
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TYPICAL OPTOELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. FORWARD 
CURRENT VS. 
FORWARD VOLTAGE 



4 6 8 10 12 14 16 18 20 
FORWARD VOLTAGE (V) 



FIGURE 2. LUMINOUS 
INTENSITY VS. 
FORWARD VOLTAGE 























■i 




















-h 

. J 











? 4 6 8 10 12 14 16 18 20 
FORWARD VOLTAGE (V) 




Clip Mounting Information 

The clip mounts in a .203" dia. hole and fits a .062" panel thickness. 
BLACK CLIP: 004-9011 
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litronix LD too 

A Siemens Company 

TWO-COLOR, RED AND GREEN 
11% LED LAMP 
PRELIMINARY 




FEATURES 

* T1 % Package Size 

* Colorless Lens 

* Two-Color Operation, 
Red and Green 

* Three Leads, One of Which 
Is Common Cathode 

* IVIinimum Lead Length 1 " 

* .05 ' Lead Spacing 

DESCRIPTION 

The LD-100 has a colorless, round 
5 mm case with diffuser layer. Two 
chips (GaP-green and TSN-red) allow 
use as optical indicator with two 
functions. 

Because of Its very low current 
consumption and hence low inherent 
heating as well as high vibration 
resistance and long service life, this 
LED is suitable for applications where 
signal lamps are not or only 
inadequately useful. Moreover, the 
LED can be driven by TTL ICs. 



Package Dimensions in Inches (mm) 



.026 ,059 .035 .043 

(0.65) 0^ (0.9) (1.1) 

ws) (1.1) mm 

.020 .043 .024 .031 
(25.4) 




Maximum Ratings 

Reverse Voltage (Vr) 5 V 

Forward Current* (Ip) 60 mA 

SurgeCurrent* (iFs)'*-''OA'S 1A 

Storage Temperature (Tstg) -55 to +100 X 

Junction Temperature (Tj) 100°C 

Power Dissipation (Ptot) Tamb = 25 °C 200 mW 

Thermal Resistance (R^hjA) Junction-to-Air 375 KA/V 

Characteristics (Tgmb = 25 X) 

Parameter Symbol TSN-red GaP-green Unit 

Wavelength of the Emitted \peak 645 ±15 560 ±15 nm 
Light 

Dominant Wavelength 638 561 nm 

Half Angle <p 50 degrees 

(Limits for 50% of Luminous 

Intensity 1^) 

Forward Voltage (I F = 20 mA) Vp 2.4 (< 3.0) V 

Reverse Current (Vr = 5 V) Ip 0.01 (< 10) yA 

Luminous Intensity (If = 20 mA) Iv >0.63 mod 

Rise Time t^ 100 50 ns 

Fall Time tf 100 50 ns 

Capacitance 

(Vr = V, f = 1 MHz) Co 12 45 pF 

Luminous Intensity **Matching Test 

Part Number Min Max Unit Factor Condition 

LD-100-3S 1.0 2.0 mod <2 20 mA 

LD-100-3t 1.0 2.0 mod <4 20 mA 

LD-100-4S 1.6 3.2 mod <2 20 mA 

LD-100-4t 1.6 3.2 mcd <4 20 mA 

LD-100-5S 2.5 — mcd <2 20 mA 

LD-100-5t 2.5 — mcd <4 20 mA 

*The ratings indicated for the forward current Ip or the surge current ips. 
respectively, are maximum ratings of the component. If both chips are 
operated simultaneously, the sum of the forward current ratings is not 
allowed to exceed the indicated maximum value. 
** ly rnax 's the ratio of intensity of both chips to each other and deter- 
ly min mines the luminous intensity factor (s or t). 

Specifications subject to change without notice. 
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MAX. PERMISSIBLE 
FORWARD CURRENT 









































,hj. = 3 


75 K/W 






s 


S 



































20 40 60 80 100 "C 

RELATIVE SPECTRAL 
EMISSION lrei = f(X) 



V 



MO 620 640 660 6S0 700 720 nm 

FORWARD CURRENT 

lF = f(VF) 

* TSN-red 




1A \6 1.8 2j0 2.2 2.4 2;6 2,8 3.0 W 3l4 36 3(8 V 



PERM. PULSE HANDLING 
CAPABILITY lF = f(t) 
Duty Cycle D = Parameter; 



LUMINOUS INTENSITY 

l, = f(lF) 



LUMINOUS INTENSITY 



mA T 
. ■ ai 



= 25°C 



— =^(T^amb) 
25 




RELATIVE SPECTRAL 
EMISSION lrei = f(X) 




530 50) 550 560 570 580 590 600 610 620 630 ni 



FORWARD CURRENT 

lF = f{VF) 
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1. 














1 
1 














WAVELENGTH OF PEAK 
EMISSION Xpeak = f(Tan,b) 



WAVELENGTH OF PEAK 
EMISSION Xpeak = ^(W 



50 



100 "C 



RADIATION 
CHARACTERISTIC l„ 



FORWARD VOLTAGE 

Vf -, 



= ^(Tamb) 



1,4 1,8 2,2 2,6 3,0 3,4 3.8 4,2 V 

CAPACITANCE C = f(VR) 




CAPACITANCE G = f{v?) 
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Iitronix 

A Siemens Company 



LD-110 



TWO-COLOR RED AND GREEN 
RECTANGULAR LED LAMP 
PRELIMINARY 




FEATURES 

• Rectangular Shape 

• Colorless Lens 

• Two-Color Operation, Red and Green 

• Three Leads, One of Which Is 
Common Cathode 

^ Minimum Lead Length 1 " 

• .05" Lead Spacing 

DESCRIPTION 

The LD 110 has a colorless case with 
rectangular, luminous area and 
diffuser layer. Two chips (GaP-green 
and TSN-red) enable the use as optical 
indicator with two functions. 

Because of its very low current 
consumption and hence low inherent 
heating as well as high vibration 
resistance and long service life, this 
LED is suitable for applications where 
signal lamps are not or only 
iriadequately useful. Moreover, the 
LED can be driven by TTL ICs. 



Package Dimensions In Inches (mm) 




(4.8) 



3 $ .. 

T TT 

—H -H 4 I- I- (0.5) 

10 020 
(2^4)-^ t-^ 

(2.3) 



Maximum Ratings 

Reverse Voltage (Vr) 5 V 

Forward Current* (Ip) 60 m A 

Surge Currervt (ips), t< 10 /xs* 1A 

Storage Temperature (Tg^g) - 55 to + 100 °C 

Junction Temperature (Tj) 100°C 

Power Dissipation (Ptot), Tgmb = 25 "C 200 mW 

Thermal Resistance Junction-Air (RthjA) 375 K/W 

•The ratings indicated for the forward current Ip or the surge current ips, 
respectively, are maximum ratings of the component. If both chips are 
operated simultaneously, the sum of the forward current ratings is not 
allowed to exceed the indicated maximum value. 

Characteristics (Tamb = 25 X) 



Parameter 


Symbol 


TSN-red GaP-green 


Unit 


Wavelength of the Emitted 


^peak 


645 


±15 560 ±15 


nm 


Light 








Dominant Wavelength 


\iom 


638 


561 


nm 


Aperture Cone (Half Angle) 






50 


degre 


(Limits for 50% of Luminous 










Intensity ly) 










Lateral Emission of 










Light Screened 










Forward Voltage (Ip = 20 mA) 


Vf 




2.4 (<3.0) 


V 


Reverse Current (Vr = 5 V) 


Ir 




0.01 (<10) 




Luminous Intensity (lp = 20 mA) 1^ 




>0.63 


mcd 


Rise Time 




100 


50 


ns 


Fall Time 


tf 


100 


50 


ns 


Capacitance (Vr = V, 


Co 


12 


45 


pF 



f = 1 MHz 

Luminous Intensity 











Matching 


Test 


Type 


Min 


Max 


Unit 


Factor** 


Condition 


LD 110-28 


.63 


1.25 


mcd 


<2 


20 mA 


LD 110-2t 


.63 


1.25 


mcd 


<4 


20 mA 


LD 110-38 


1.0 


2.0 


mcd 


<2 


20 mA 


LD 110-3t 


1.0 


2.0 


mcd 


<4 


20 mA 


LD 110-48 


1.6 




mcd 


<2 


20 mA 


LD 110-4t 


1.6 




mcd 


<4 


20 mA 



*The ratings indicated for the forward current Ip or the surge current ipg, 
respectively, are maximum ratings of the component. If both chips are 
operated simultaneously, the sum of the forward current ratings is not 
allowed to exceed the indicated maximum value. 
**Lirnax is the ratio of intensity of both chips to each other and deter- 
ly min mines the luminous intensity factor (s or t). 

Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



LD-111 



TWO COLOR RED AND GREEN 
SQUARE LED LAMP 
PRELIMINARY 




FEATURES 

• Square Shape 

• Colorless Lens 



Two Color Operation, 
Red and Green 
Three Leads, One of Which 
Is Common Cathode 
Minimum Lead Length 1 ' 
.05" Lead Spacing 



DESCRIPTION 

The LO-111 has a colorless case with 
square, luminous area and diffuser 
layer. Two chips (GaP-green and TSN- 
red) allow use as optical Indicator with 
two functions. 

Because of Its very low current 
consumption and hence low Inherent 
heating as well as high vibration 
resistance and long service life, this 
LED Is suitable for applications where 
signal lamps are not or only 
Inadequately useful. Moreover, the 
LED can be driven by TTL ICs. 



Package Dimensions in Inches (mm) 




Maximum Ratings 

Reverse Voltage (Vr) 5 V 

Forward Current* (Ip) 60 mA 

Surge Current (ips), t< 10 /iS* 1A 

Storage Temperature (Tstg) -55 to + 100 °C 

Junction Temperature (T,) 100 "0 

Power Dissipation (Pto,), Tg^b = 25''C 200 mW 

Ttiermal Resistance Junction-Air (Riuja) K/W 

* The ratings indicated for the forward current Ip or the surge 
current ips respectively, are maximum ratings of the com- 
ponent. If both chips are operated simultaneously, the sum 
of the forward current ratings is not allowed to exceed the 
indicated maximum value. 

Characteristics (Tamb = 25 '0) 

Parameter Symbol TSN-red GaP-green Unit 

Wavelength of the Emitted ) 
Light 

Dominant Wavelength ) 
Aperture Cone (Half Angle) s 

(Limits for 50% of Luminous 

Intensity 1^) 

Lateral Emission of 

Light Screened 



645+15 560 ±15 



Forward Voltage (Ip = 20 mA) 


Vf 




2.4 (< 3.0) 


V 


Reverse Current (Vr = 5 V) 


Ir 




0.01 (<10) 


mA 


Luminous Intensity (lp = 20 mA) 


•v 




>0.63 


mod 


Rise Time 


tf 


100 


50 


ns 


Fall Time 


tf 


100 


50 


ns 


Capacitance (Vr = V, 


Co 


12 


45 


PF 



f=1 MHz 

Luminous Intensity 

Type 

LD-111 -2s 
LD-111-2t 
LD-111 -3s 
LD-111-3t 
LD-111 -4s 
LD-111-4t 

*The ratings indicated for the forward current Ip or the surge current ipg, 
respectively, are maximum ratings of the component. If both chips are 
operated simultaneously, the sum of the forward current ratings is not 
allovt/ed to exceed the indicated maximum value. 
* *]£nax is the ratio of intensity of both chips to each other and deter- 
ly min mines the luminous intensity factor (s or t). 

Specifications subject to change without notice. 









Matching 


Test 


Min 


Max 


Unit 


Factor** 


Condition 


.63 


1.25 


mcd 


<2 


20 mA 


.63 


1.25 


mcd 


<4 


20 mA 


1.0 


2.0 


mcd 


<2 


20 mA 


1.0 


2.0 


mcd 


<4 


20 mA 


1.6 




mcd 


<2 


20 mA 


1.6 




mcd 


<4 


20 mA 



197 




198 



Iitronix LD-112 

A Siemens Company 

TWO-COLOR RED AND GREEN 
TRIANGULAR LED LAMP 




FEATURES 

* Triangular Shape 

* Colorless Lens 

* Two-Color Operation, Red and Green 

* Three Leads, One of Which Is 
Common Cathode 

* Minimum Lead Length 1 ' 

* .05 ' Lead Spacing 



DESCRIPTION 

The LD-112 has a colorless case with 
triangular, luminous area and diffuser 
layer. Two chips (GaP-green and TSN- 
red) allow use as optical indicator with 
two functions. 

Because of its very low current 
consumption and hence low inherent 
heating as well as high vibration 
resistance and long service life, this 
LED is suitable for applications where 
signal lamps are not or only 
inadequately useful. Moreover, the 
LED can be driven by TTL ICs. 



Package Dimensions in Inches (mm) 

.201 ANODE ,ol-5^MIN_ 

(05.1) GREEN (25.4) 
(04.9) \ .059 .035 

.193 

J 



.303 
(77) 
(7.5) 
•-.295^ 




SURFACE NOT FLAT ' ^ f 

Maximum Ratings 

Reverse Voltage (Vr) 5 V 

Forward Current* (Ip) 60 mA 

Surge Current (ips), t< 10 /xs* 1A 

Storage Temperature (Tstg) -55 to +100°C 

Junction Temperature (Tj) 100 °C 

Power Dissipation (Ptot), '^an^b = 25 °C 200 mW 

Thermal Resistance Junction-Air (RthjA) 375 K/W 

Characteristics (Tamb = 25 °C) 

Symbol 



Parameter 

Wavelength of the Emitted 
Light 

Dominant Wavelength 
Aperture Cone (Half Angle) 

(Limits for 50% of Luminous 

Intensity Iv) 

Lateral Emission of 

Light Screened 



^peak 
\jom 



TSN-red 

645 ±15 



GaP-green Unit 

560 ±15 nm 



50 



nm 

degrees 



Forward Voltage (lp = 20 mA) 


Vf 




2.4 (< 3.0) 


V 


Reverse Current (Vr = 5 V) 




Ir 




0.01 (<10) 


„A 


Luminous Intensity (If = 20 mA) ly 




>0.63 


mcd 


Rise Time 






tr 


100 


50 


ns 


Fall Time 






tf 


100 


50 


ns 


Capacitance (Vr = V, 




Co 


12 


45 


PF 


f = 1 MHz) 














Luminous Intensity 








Matching 


Test 


Type 


Min 


Max 




Unit 


Factor** 


Condition 


LD 112-2S 


.63 


1.25 




mcd 


<2 


20 mA 


LD 112-2t 


.63 


1.25 




mcd 


<4 


20 mA 


LD 112-38 


1.0 


2.0 




mcd 


<2 


20 mA 


LD 112-3t 


1.0 


2.0 




mcd 


<4 


20 mA 


LD 112-4S 


1.6 






mcd 


<2 


20 mA 


LD 112-4t 


1.6 






mcd 


<4 


20 mA 



* The ratings indicated for the forward current Ip or the surge current ips 
respectively, are maximum ratings of the component. If both chips are 
operated simultaneously, the sum of the forward current ratings is not 
allowed to exceed the indicated maximum value. 

max is the ratio of intensity of both chips to each other and 
ly min determines the luminous intensity factor (s or t). 

Specifications subject to change without notice. 
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MAXIMUM PERMISSIBLE ■■.Ki.kiKiM ^ . _ . _ ,, , 
FORWARD CURRENT CAPABILITY Ip = 

. V Duty Cycle D = Parameter; 

mA lamb = 25 U 



f(r) LUMINOUS INTENSITY 

lv = f(lF) 





10-3 10-2 10-1 , 



RELATIVE SPECTRAL 
EMISSION lrei = f(X) 



RELATIVE SPECTRAL 
EMISSION irei = f(X) 



600 620 640 660 680 TOO 720 nm 

FORWARD CURRENT 




530 540 550 560 570 580 590 600 610 620 630 ni 



FORWARD CURRENT 

lF = f(VF) 
























' — 






































/ 
































































..... 












t 


































1 











1A 1,6 1,8 2,0 2,2 2h 2j6 2,8 3,0 312 34 3l6 -(8 V 



LUMINOUS INTENSITY 

T~- =^("'"amb) 
'v 25 




25 50 75 100 "C 



WAVELENGTH OF PEAK WAVELENGTH OF PEAK 
EMISSION Xpeak = f(Tamb) EMISSION Xpeak = fdamb) 



FORWARD VOLTAGE 

= f(Tamb) 



RADIATION 
CHARACTERISTICS 

'rel = f(v) 




),'. 1,8 2,2 2,6 3,0 3,4 3,B 4,2 ' 



CAPACITANCE C = f(VR) 



CAPACITANCE C = f(Vo) 



10"' 10"' 10° ltfV 
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Iitronix 

A Siemens Company 



Accessories 



A % ^ m 



Part Number 


Description 


Color 


Features 


004-9002 


Mounting Clip & Collar for T-1% LED's 


Black 


Fits GL-4850, 4950; LD-41, 50, 52, 56, 
57; OL-30; RL-20, 21, 2000, 4403, 4850, 
5054, R LC-200, 201; YL-4550, 4850 


004-9003 


Clear 


004-9004 


Mounting Clip & Collar for Low Profile LED's 


Black 


Fits RL-2 Series 


004-9005 


Clear 


004-9011 


Mounting Clip for T-1 LED's 


Black 


Fits GL-21 1, 4484; OL-31 ; RL-209, 
4480, 4484; RLC-210, 410; YL-212, 
4484 


004-9015 


Mounting Clip & Collar for T-1 LED's 


Clear 


Fits LD-30, 32, 36, 37 Series 


004-9016 


Black 


004-9019 


Right Angle Mounting Part 


Black 


Designed to allow right angle mount- 
ing of lamps to PC Boards and other 
surfaces 


004-9020 


Reflector 


Polished 


This highly polished reflector greatly 
increases lighted area and enhances 
overall brightness of low profile and 
T-1% LED's 
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004-9002 
004-9003 




L0.200 OIA^ 
NOM 

' ,5.08) 1 0.290 DIA 

-*\ NOM 

' (7.37) 




004-9004 
004-9005 




004-9011 



004-9015 
004-9016 






004-9019 Right Angle Mounting Part 



004-9020 Reflector 
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OPTO-COUPLERS 



Package 
and 
Type 


Package Outline 


Part Number 


Current 
Transfer Ratio 
1%) 
lF=10mA 


Isolation 
Breakdown 
Voltage 


BVcEO 


Page 


6 PIN 
DIP 
Single 
Channel 
Photo- 
transistor 
Output 




CNY17-1 


40-80 


4400 


70 


205 


CNY17-2 


63-125 


CNY17-3 


100-200 


CNY17-4 


160-320 


IL-1 


20 


2500 


30 


209 


IL-5 


50 


213 


IL-1 2 


10 


1000 


20 


215 


IL-74 


12.5 


1500 


217 


IL-201 


75-1 50 


5000 


30 


221 


1 L-202 


125-250 


1 L-203 


225-450 


IL-501 


20 


5000 


30 


223 


1 L-505 


50 


IL-512 


10 


20 


SFH600-0 


40-80 


2800 


70 


225 


SFH600-1 


63-125 


Oi novyu z 








SFH600-3 


160-320 




/TV 






229 




SFH601-1 


40-80 


5300 






SFH601-2 


63-125 


^ ^ 


cpugni -3 








SFH601-4 


160-320 










TYT / \ 


4N25 


20 


2500 


30 


233 


4N26 


1500 


4N27 


10 


4N28 


500 


4N35 


100 


3550 


235 


4N36 


2500 


4N37 


1500 


6 PIN 
DIP 
Single 
Channel 
Photo- 
transistor 
Darlington 
Output 


1 LA-30 


100 


1500 


30 


237 


ILA-55 


55 


1 LCA-2-30 


2500 


30 


239 


ILCA-2-55 


55 


IL-530 


5000 


30 


241 


1 L-555 


55 


4N32 


500 


2500 


30 


236 


4N33 


500 


1500 


6 PIN DIP 
AC INPUT 


H11AA1 


20 


1500 


30 


243 


6 PIN DIP 

Bidirectional 

INPUT 


1 L-250 


50 


5000 


245 


TO-72 
Metal Case 
Single 
Channel 




CNY18-2 


16-32 


500 


32 


247 






] 


CNY18-3 


25-50 




CNY18-4 


40-80 




UNYIo-b 


63-1 25 


8 PIN DIP 
Single 
Channel 
High Speed 


C 

n 
c 
c 

1 


O 


□ 


IL-1 00 


75 Propogation 


2500 


_ 


249 


IL-1 01 


200 1 Delay Time (ns) 


1500 


253 


8 PIN DIP 
Two Channel 








ILCT-6 


20 


1500 


30 


255 








ILD-1 


20 


2500 


209 


I WW 


ILD-74 


12.5 


1500 


20 


217 


ILD-506 


20 


5000 


30 


258 


16 PIN DIP 
Four Channel 




|?1 p] t?l [71 {?] f?] Pi 
o 


ILQ-1 


20 


2500 


30 


209 


ILQ-74 


12.5 


1500 


20 


217 


Miniature 
3 Lead 
Plastic 
Package 




M 




SFH900 


Reflective Sensor. 

IR enDitter and phototransistor collector 
in side by side configuration. 
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Iitronix 

A Siemens Company 



CNY 17 SERIES 

SINGLE CHANNEL 
PHOTOTRANSISTOR OPTO-ISOLATOR 




FEATURES 

• 4400 Volt Breakdown Voltage 

• High Current Transfer Ratio, 4 Groups 

CNY 17-1, 40 to 80% 
CNY 17-2, 63 to 125% 
CNY 17-3, 100 to 200% 
CNY 17-4, 160 to 320% 

• Long Term Stability 

• Industry Standard Dual-in-Line 

DESCRIPTION 

The CNY 17 is an optically coupled pair 
employing a gallium arsenide infrared LED 
and a silicon NPN phototransistor. Signal 
information, including a DC level, can be 
transmitted by the device while maintaining 
a high degree of electrical isolation between 
input and output. The CNY 1 7 can be used 
to replace relays and transformers in many 
digital interface applications, as well as 
analog applications such as CRT modula- 
tion. 



Package Dimensions In Inches (mm) 





1. Anode 

2. Cathode 

3. Not Connected 

4. Emitter 

5. Collector 

6. Base 



Maximum Ratings 

Emitter (QaAs infrared emitting diode) 



Reverse voltage 




6 


V 


Forward current 


h 


60 


mA 


Surge current (t i 10 ^s) 




1.5 


A 


Power dissipation 


P\oi 


100 


mW 


Detector (Si phototransistor) 








Collector-emitter reverse voltage 


Vuo 


70 


V 


Emitter-base reverse voltage 




7 


V 


Collector current 


h 


50 


mA 


Collector current (t<1 ms) 


'CSM 


100 


mA 


Power dissipation 


Pto\ 


150 


mW 


Coupler 








Storage temperature 


^tor 


-40 to +150 


t 


Operating temperature 




-40 to +100 


t 


Junction temperature 




100 




Soldering temperature in a 2 mm distance 








from the case bottom ({ < 3 $) 


t; 


260 


t 


Isolation voltage 


^. 


4400 


V 


(between emitter and detector referred to 








standard climate 23/50 DIN 50014; 








leakage path, DIN 57883, 6.80 




8.2 MIN. 


mm 


air path. VDE 0883, 6.80 




7.6 MIN. 


mm 


Tracking resistance: Group III (KC i 600 in accordance with VDE 110 i 6, 


table 


DIN 53 480/VDE 0330, part 1. 








Isolation voltage @ V/j, = 500 V 




10" 6 




Characteristics (7"amb = 25°C) 








Emitter (QaAs infrared emitting diode) 








Forward voltage (h = 60 mA) 


Vf 


1.25 «1.65) 


V 


Breakdown voltage {/r = 100 ^A) 


Vbr 


30 {> 6) 


V 


Reverse current {Vr = 3 V) 


/r 


0.01 « 10) 


nA 


Capacitance (\^n = V; M 1 MHz) 


Co 


40 


pF 


Thermal Resistance 


f^thJamb 


750 


K/W 


Detector (Si phototransistor) 






Capacitance (Vqe = V; / = 1 MHz) 


CcE 


1 6.8 


1 pF 




Cob 


8.5 


pF 




Ceb 


11 


1 pF 


Thermal Resistance 


f^thJamb 


500 


K/W 


Coupler 






Collector-emitter saturation voltage 








{If = 10 mA; Ic = 2.5 mA) 


^CEs.. 


.25K.4) 


V 


Coupling capacitance 


Ck 


.30 


1 pF 



The couplers are grouped in accordance with their current ratio 
VcE = 5 V and marked by Roman numerals. 

Specifications subject to change. 



at U = 10 mA and 



Collector-emitter 
leakage current 
(V^CE = 10V) 
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Linear operation (without saturation) 

R,=1SQ 



Load resistance 




75 




Delay time 




3,0 (^5,6) 




Rise time 




2,0 (^4,0) 


\iS 


Storage time 




2,3 (^4,1) 


\iS 


Fall time 




2,0 (^3,5) 




Cut-off frequency 




250 


kHz 



If =10mA 
Vs = 5V 
T-amb = 25°C 



Switching operation (with saturation) 



♦5V 




TTL level observed 
'- 5V but no TTL switching times 

or 2TTL inputs 
with pull-up resistor 
of 2.7 kl2 



2,7 kQ 



^TTL 



Group 


1 

/F=20«mA 


2 and 3 
7f = 10 mA 


4 

/f=5 mA 


Delay time 




3,0 (^5,5) 


4,2 (^8,0) 


6,0 (^10,5) 




Rise time 




2,0 (^4,0) 


3,0 (^6,0) 


4,6 (^8,0) 




Storage time 




18 (^34) 


23 (^39) 


25 (^43) 




Fall time 


tf 


11 (^20) 


14 (^24) 


15 (^26) 


us 


^CE sat 


0,25(^0,4) 


V 



Minimum current Current transfer 

transfer ratio as a function ratio as a function Current transfer ratio as a 

of diode current of diode current function of diode current 




206 



Current transfer 
ratio as a function 
of diode current 

(r^b = -25*C, VcE = 5V) 



Current transfer ratio as a 
function of diode current 

(T^t =50 'C; \/cE=5V) 



Current transfer 
ratio as a function 
of diode current 

(r^b=75 'C, /cE=5 V) 




If 



Current transfer ratio as 
a function of temperature 

(7p=10mA, VcE=5V) 



Transistor characteristics 

(Current gain B=550) 
(W=25*C; Jp=0) 



Output characteristics 



101 
-25 









































































































-J 


D-4UIIA- 




































































































/b- 


2C 




A 












































































/b-IOjiA 




















-! 1 1 T 

-/b- 5hA- 











































25 50 75"»C 
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Saturation voltage as a 
function of collector current 

and modulation depth for CNY17-1 Handling same except for CNY17-2 CNY17-3 

(r.mb =25 X) 
V Vcf..,=^(/c) 
1,0 



Vcem 













1 










III 


































































1 
















h 



















































































































(T^^ =25 X) 
VVci..,=/(/c) 
1.0 



VcEsa 



100 



5 10^ 



5 102 mA 
























































































































































m 


2) 








































! 








■ 


3 


























11 



























( T^t =25 X) 
V Vc£..,=/(/c) 
1,0 



10° 



5 lO^mA 



VcE,at 0-9 
I 0.8 
0,7 
0,6 
0.5 
0,4 
0,3 
0,2 
0,1 


















nil 














■/f 


■ J 
























































































Ir 


-3 
















1 1 III 

/i:-3x/^ 















































10° 



5 101 



5 lO^mA 



CNY17-4 

( r„6 =25 X) 
V Vcf /c) 
1.0 



I 0,8 
' 0.7 

ae 

0.5 
0.4 
0,3 
0.2 
0,1 
































































































If 




k 


II 






















































h 




2 
















If 




3 






















til 



Permissible loss 
transistor and diode 









































ram 


isto 














\ 














\ 




\ 


























































Permissible loss diode 

mA ^.=^(^-) 



5 10^ 



5 102 mA 



75 100 'C 




Permissible pulse load 

(D = Parameter; r-* = 25X) 













T K- 1 : 




r 


•f . 




-LJ 








=0! II 

ptO.OOS 








T 




m 




















































































DC- 






























































II 




II 








i 




II 





10'5 10'* 10"^ 10'^ 10"' lOP 10' s 



Diode capacitance 

=25 X; / = 1 MHz) 
C=/(Vr) 




Transistor capacitances 

( r„„ =25 X; /=1 MHz) 
C=/( V.) 



24 

C 22 
20 
18 
16 
14 
12 
10 
8 
6 
4 
2 


















































































.c 

:C 
,C 


EB 
a ■ 





















































































































































10-2 10-1 



WP IQi lO^V 
► Vi 
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FEATURES 

• 7400 Series T^L Compatible 

• 2500 Volt Breakdown Voltage 

• 0.5 pF Coupling Capacitance 

• Industry Standard Dual-In- Line Package 

• Single Channel, Dual, and Quad 
Configurations 

• Underwriters Lab Approval #E 52744 

DESCRIPTION 

IL-1 is an optically coupled pair em- 
ploying a Gallium Arsenide infrared LED 
and a silicon NPN phototransistor. Signal 
information, including a DC level, can be 
transmitted by the device while maintain- 
ing a high degree of electrical isolation 
between input and output. The IL-1 
is especially designed for driving medium- 
speed logic, where it may be used to 
eliminate troublesome ground loop and 
noise problems. It can also be used to 
replace relays and transformers in many 
digital interface applications, as well as 
analog applications such as CRT modula- 
tion. The ILD-1 offers two isolated 
channels in a single DIP package while 
the ILQ-1 provides four isolated channels 
per package. 



IL-1 SINGLE CHANNEL 
ILD-1 DUAL CHANNEL 
ILQ-1 QUAD CHANNEL 



PHOTOTRANSISTOR 
OPTO-ISOLATOR 



Package Dimensions in Inches (mm) 



IL-1 




ILD-1 





^ (9.65) ^ 




(10,16) 
400 




^f^ [5] 


t 

,240 
(6,10) 


O 


(6,60) 
260 
i 






ILQ-1 



(19 8) 
(20 3) 
800 

lA]t?ll6l[6l[7]m[?l[?] 




o 


240 
(6.10) 
(6.60) 

.260 



'l9j l;oJ U 1^2] |;3j [hJ l;6j l^ej' 



.040 
(1.02) 
"(1 27) 

.050 130 




Specifications subject to change without notice. 
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MAXIMUM RATINGS 



Gallium Arsenide LED (each channel) 

Power Dissipation @ 25°C 

IL-1 200 mW 

ILD-1 150mW 

ILQ-1 150 mW 

Derate Linearly from 25°C 

IL-1 2.6mW/°C 

ILD-1 1.33mW/''C 

ILQ-1 1.33mW/°C 

Continuous Forward Current 

IL-1 100 mA 

ILD-1 100 mA 

ILQ-1 100 mA 

Detector Silicon Phototransistor (each channel) 

Power Dissipation @ 25**C 

IL-1 200 mW 

ILD-1 150mW 

ILQ-1 150mW 

Derate Linearly from 25°C 

IL-1 . . 2.6mW/°C 

ILD-1 ^ 2.0mW/°C 

ILQ-1 2.0mW/°C 

Collector-Emitter Breakdown Vortage 30 V 

Emitter-Collector Breakdown Voltage 7 V 

Collector-Base Breakdown Voltage (IL-1) 70 V 

Package 

Total Package Dissipation at 25°C Ambient (LED Plus Detector) 

IL-1 250 mW 

ILD-1 400 mW 

ILQ-1 500 mW 

Derate Linearly from 25°C 

IL-1 3.3mW/°C 

ILD-1 5.33mW/°C 

ILQ-1 6.67mW/°C 

Storage Temperature -55''C to -i-150°C 

Operating Temperature -55^*0 to +100°C 

Lead Soldering Time @ 260° C 1 sec 
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ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient) 



Parameter 



Min 



Typ 



Max 



Units 



Test Conditions 



Gallium Arsenide LED 
Forward Voltage 
Reverse Current 
Capacitance 

Phototransistor Detector 

BVcEO 30 
•ceo 

Col lector- Emitter Capacitance 
BVeco 7 

Coupled Characteristics 

DC Current Transfer Ratio 0.2 

VSAT 

Capacitance, Input to Output 
Breakdown Voltage 2500 
Resistance, Input to Output 

Propagation Delay 

to ON 
to OFF 



1.3 
0.1 
100 

50 
5.0 
2.0 
10 

0.35 
0.25 
0.5 

100 

6.0 
25 



1.5 
10 



50 



0.5 



V 

ma 

pF 

V 
nA 
pF 
V 



V 
pF 
V 



If = 60 mA 
Vr =3.0 V 
Vr=0 

Ic = 1 mA 

VcE = 10 V, If =0 

VcE=Q 

Ie = 100 mA 



lc = 
D.C. 



10 mA, VcE = 10 V 
1.6 mA, If = 16 mA 



jUS RL = 2.4Ka VcE = 5V 
MS ip = 16 mA 



TYPICAL OPTOELECTRONIC CHARACTERISTIC 
CURVES FOR EACH CHANNEL 



FIGURE 1. RELATIVE FIGURE 2. DARK 

OUTPUT VS CURRENT VS FIGURE 3. TRANSFER 

TEMPERATURE TEMPERATURE CHARACTERISTICS 




CASE TEMPERATURE CASE TEMPERATURE TO LEO INPUT CURRENT (nfiA) 



FIGURE 4. DETECTOR 
OUTPUT 

CHARACTERISTICS 




5 10 15 20 25 30 



COLLECTOR VOLTAGE - Vqe (V) 



FIGURE 5. SWITCHING 
TIME VS COLLECTOR 
CURRENT 




2 4 6 8 10 12 
COLLECTOR CURRENT - [q (mA) 



211 



PIN CONFIGURATIONS 

(TOP VIEW) 



IL-1 




PIN NO. FUNCTION 

1 ANODE 

2 CATHODE 

3 NC 

4 EMITTER 

5 COLLECTOR 

6 BASE 



LED CHIP ON PIN 2 
PT CHIP ON PIN 5 



(TOP VIEW) 




PIN NO. 

1 

2 
3 



FUNCTION 

ANODE 

CATHODE 

CATHODE 

ANODE 

EMITTER 

COLLECTOR 

COLLECTOR 

EMITTER 



LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 



(TOP VIEW) 



ILQ-1 




16 


PIN NO. 


FUNCTION 


15 


1 


ANODE 


2 


CATHODE 




3 


CATHODE 


14 


4 


ANODE 




5 


ANODE 


13 


6 


CATHODE 


7 


CATHODE 




8 


ANODE 


12 


9 


EMITTER 




10 


COLLECTOR 


11 


11 


COLLECTOR 


12 


EMITTER 




13 


EMITTER 


10 


14 


COLLECTOR 




15 


COLLECTOR 




16 


EMITTER 



LED CHIPS ON PINS 2, 3, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 
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Iitronix 

A Siemens Company 



iL-5 



PHOTOTRANSISTOR 
OPTO-ISOLATOR 




FEATURES 

• 2500 Volt Breakdown Voltage 

• 70% Typical Transfer Ratio 

• Industry Standard Dual-In- Line 

• 0.5 pF Coupling Capacitance 

• Underwriters Lab Approval #E52744 

DESCRIPTION 

IL-5 is an optically coupled pair 
employing a Gallium Arsenide infrared 
LED and a silicon NPN phototransistor. 
Signal information, inlcuding a DC 
level, can be transmitted by the device 
while maintaining a high degree of 
electrical isolation between input and 
output. The IL-5 can be used to 
replace relays and transformers in many 
digital interface applications, as well as 
analog applications such as CRT 
modulation. 



Package Dimensions in Inches (mm) 





340 

(8.64) 




^ (9.14) J 

360 

r^i f^i 


t 

.240 
(6.10) 


O 


(6.60) 
260 




070 
(1.78) 
(2 03) 1 


y y y 



EMITTER 

COLLECTOR 

BASE 




Maximum Ratings 

Gallium Arsenide LED 

Power Dissipation @ 25 C 200 mW 

Derate Linearly from 25°C 2.6 mW/°C 

Continuous Forward Current 100mA 

Peak Inverse Voltage 3.0 V 

Detector (Silicon Phototransistor) 

Power Dissipation (S> 25°C 200 mW 

Derate Linearly From 25°C 2.6 mW/^C 

Collector-Emitter Breakdown Voltage (BVcEO) 30 V 

Emitter-Collector Breakdown Voltage (BVg(.Q) 7 V 

Collector-Base Breakdown Voltage (BVcbo) ''O V 

Package 

Total Package Dissipation at 25° C Ambient 

(LED Plus Detector) 250 mW 

Derate Linearly From 25°C 3.3 mW/°C 

Storage Temperature - 55 to +150°C 

Operating Temperature -55to+100°C 

Lead Soldering Time @ 260''C 10 sec 



Electrical Characteristics (at 25°C Ambient] 




Test 


Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Gallium Arsenide LED 












Forward Voltage . . . 




1.3 


1.5 


V 


Ip <= 60mA 






.1 


10 


mA 


Vr = 3.0 V 


Capacitance 




100 




pF 


Vr = 


Phototransistor Detector 












Hfe 




450 






VcE = 5.0 V 












IC = 100 /iA 


BVcEO 


30 


50 




V 


Ic = 1 mA 


bveco 


7 


10 




V 


IE = 100 MA 


'ceo (dark) 




5 


50 


nA 


VcE= 10 V 
If =0 


Collector-Emitter 
















2 




pF 


VcE = 


Coupled Characteristics 












DC Current Transfer 


0.5 


0.70 






lF = 10mA, 












VcE=10V 


Collector-Emitter Saturation 










Voltage VcE(sat) 


0.25 




0.5V 




If = 16 mA 












Ic = 1.6 mA 


Capacitance, Input 












to Output 




.5 




pF 




Breakdown Voltage . . 


. 2,500 






V 


O.C. 


Resistance, Input 












to Output 




100 




Gn 




Output Rise and Fall 
















2 




MS 


If - 10mA 



VcE • 10 V 



Specifications subject to change without notice. 
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TYPICAL OPTO- ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. RELATIVE 
OUTPUT VS 
TEMPERATURE 




-50 -25 25 50 75 100 
CASE TEMPERATURE 



FIGURE 2. DARK 
CURRENT VS 
TEMPERATURE 





10-5 


a. 


10-6 


< 




O 


10-7 


u 




z 


10-8 


tr 


10-9 


cc 

O 


10-10 


CC 

< 


10-11 


Q 






10-12 




-25 25 50 75 100 
CASE TEMPERATURE TO 



FIGURE 3. TRANSFER 
CHARACTERISTICS 




10 20 30 40 50 
LED INPUT CURRENT (mA) 



FIGURE 4. DETECTOR 
OUTPUT 

CHARACTERISTICS 



Ip = 20 mA 



Ip = 15 mA 



5 10 15 20 25 30 
COLLECTOR VOLTAGE - V^e (V) 



FIGURE 5. SWITCHING 
TIME VS COLLECTOR 
CURRENT 




COLLECTOR CURRENT - \q (mA) 
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litronix 

A Siemens Company 



IL-12 



PHOTOTRANSISTOR 
OPTOISOLATOR 




FEATURES 

• 1000 Volt Breakdown Voltage 

• 10% Minimum Current Transfer Ratio 

• 2 pF max. Coupling Capacitance 

• Standard Dual-ln-Line Package 

• Replacement For TIL-112 

• Underwriters Lab Approval #E52744 

DESCRIPTION 

IL-12 is an optically coupled pair 
employing a Gallium Arsenide infrared 
LED and a silicon NPN phototransistor. 
Signal information, including a DC 
level, can be transmitted by the device 
while maintaining a high degree of 
electrical isolation between input and 
output. The IL-12 can be used to 
replace relays and transformers in many 
digital interface applications, as well 
as analog applications such as CRT 
modulation. 



Package Dimensions In Inches (mm) 




Maximum Ratings 

Gallium Arsenide LED 

Power Dissipation @ 25°C 

Derate Linearly from 25°C 

Continuous Forward Current 

Peak Inverse Voltage 

Detector (Silicon Phototransistor) 

Power Dissipation at 25''C 

Derate Linearly from 25°C 

Collector-Emitter Breakdown Voltage (BVqeo* • • 

Emitter-Collector Breakdown Voltage (BV^co) • • 

Collector-Base Breakdown Voltage (BVcbO^ . . . . 
Package 

Total Package Dissipation at 25° C Ambient 

(LED Plus Detector) 

Derate Linearly From 25° C 

Storage Temperature -55'^ 

Operating Temperature -55"^ 

Lead Soldering Time @ 260°C 

Electrical Characteristics (at 25°C Ambient) 



. . 200 mW 
2.6 mW/°C 
. . 100 mA 
. . . 3.0V 



. . 200 mW 
2.6 mW/°C 
. . . . 30V 

7V 

. . . . 70 V 



. . 250 mW 
3.3 mWrc 
C to +150°C 
C to +100°C 

... 10 sec 



Parameter 

Gallium Arsenide LED 
Forward Voltage . . 
Reverse Current . . . 
Capacitance 

Phototransistor Detector 

Hfe 



Min 



Typ Max Unit 



Test 
Condition 



BVcEO 

bveco 

ICEO (dark) 

Collector-Emitter 

Capacitance . . . 
Output Rise and Fall 
Times 



Coupled Characteristics 
DC Current Transfer 
Ratio 



VcE (SAT) 

Capacitance, Input to 

Output 

Breakdown Voltage . . 1000 
Resistance Input to 

Output 100 





1.5 


V 


ip = 10 mA 




100m A 




Vr = 3.0V 




100 


pF 


Vr = 


50 






VcE = 5.0V 








IC= 100 juA 


20 


60 


V 


IC= 1 mA 


4 


10 


V 


Ie = 100 mA 




5 250 


nA 


VcE=5V 




2 


pF 


VcE = 




2 


MS 


Ip = 10 mA 








VcE= 10V 








If = 10 mA 


10 


.20 




VcE = 5V 








Rl = 100 n 




0.3 0.5 


V, 


Ic = 2 mA 








Ip = 50 mA 



pF 
V 



Gn 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. RELATIVE 
OUTPUT VS 
TEMPERATURE 




-50 -25 25 50 

CASE TEMPERATURE 



FIGURE 2. DARK CURRENT 
VS TEMPERATURE 




-50 -25 25 50 75 100 
CASE TEMPERATURE (°C) 



FIGURES. TRANSFER 
CHARACTERISTICS 




10 20 30 40 50 60 
LED INPUT CURRENT (mA) 



FIGURE 4. DETECTOR 
OUTPUT 

CHARACTER STICS 



= 20 mA 



Ip = 10 mA 



5 10 15 20 25 30 
COLLECTOR VOLTAGE - Vqe (V) 



FIGURE 5. SWITCHING 
TIME VS COLLECTOR 
CURRENT 




COLLECTOR CURRENT 
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litronix 

A Siemens Company 




FEATURES 

• 7400 series T^L compatible 

• 1500 voit brealcdown voltage 

• 35% typical transfer ratio 

• 0.5 pF coupling capacitance 

• Industry standard dual -in-line package 

• Single channel, dual, and quad 
configurations 

• Underwriters Lab Approval #E52744 
DESCRIPTION 

IL-74 is an optically coupled pair employ- 
ing a Gallium Arsenide infrared LED and 
a silicon NPN phototransistor. Signal in- 
formation, including a DC level, can be 
transmitted by the device while maintain- 
ing a high degree of electrical isolation 
between input and output. The I L-74 is 
especially designed for driving medium- 
speed logic, where it may be used to 
eliminate troublesome ground loop and 
noise problems. It can also be used to 
replace relays and transformers in many 
digital interface applications, as well as 
analog applications such as CRT modula- 
tion. The ILD-74 offers two isolated 
channels in a single DIP package while the 
ILQ-74 provides four isolated channels 
per package. 



IL-74 SINGLE CHANNEL 
ILD-74 DUAL CHANNEL 
ILQ-74 QUAD CHANNEL 



PHOTOTRANSISTOR 
OPTO-ISOLATOR 



Package Dimensions in Inches (mm) 

340 I L-74 





„ (9.14) J 

360 


f 

.240 
(6.10) 
(6.60) 
260 
♦ 




(2.03)_j 
.080 "* 


tfii tsJ 




ILD-74 





^ (9.65) ^ 

(10.16) 
400 




ft 


t 

240 


o 


(6 10) 




(6.60) 
260 
+ 




040 


\^ w 


(1 02) 
(1 27)* 
050 


r 




l^l;o|lnJ|;2jlnJlull;5ll;6j 




030 11 

( 203) / / T' 
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MAXIMUM RATINGS 



Gaiiium Arsenide LED (each channel) 

Power Dissipation @ 25°C 150 mW 

Derate Linearly from 25°C 1.33 mW/°C 

Continuous Forward Current 100 mA 

Peak Inverse Voltage 3.0V 

Detector-Silicon Phototransistor (each channel) 

Power Dissipation @ 25°C 150 mW 

Derate Linearly from 25°C 2.0 mW/°C 

Collector-Emitter Breakdown Voltage (BVceo) 20V 

Package 

Total Package Dissipation at 25°C Ambient (LED Plus Detector) 

IL-74 200 mW 

ILD-74 400 mW 

ILQ-74 500 mW 

Derate Linearly From 25°C 

IL-74 3.3mW/°C 

ILD-74 5.33 mW/°C 

ILQ-74 6.67 mW/°C 

Storage Temperature -55°C to +150°C 

Operating Temperature -55°C to +100°C 

Lead Soldering Time @ 260°C 10 sec 



ELECTRICAL CHARACTERISTICS PER CHANNEL (at 25°C Ambient) 



Parameter Min Typ Max Units Test Conditions 

Gallium Arsenide LED 

Forward Voltage 1.3 V If= 100 mA 

Reverse Current 0.1 juA Vr = 3.0V 

Capacitance 100 pF Vr = 

Phototransistor Detector 

BVcEO 20 50 V Ic = 1 mA 

IcEO 5.0 500 nA Vce=5V, If=0 

Collector-Emitter Capacitance 2.0 pF Vqe = 

Coupled Characteristics 

DC Current Transfer Ratio 0.125 0.35 If = 16 mA, Vqe = 5V 

VsAT 0.3 0.5 V lc = 2mA, If = 16 mA 

Capacitance, Input to Output 0.5 pF 

Breakdown Voltage 1500 VDC 

Resistance, Input to Output 100 G12 

Propagation Delay 

to ON 6.0 jUs Rl = 2.4Kr2, Vce =5V 

to OFF 25 jus If = 16 mA 



Specifications subject to change without notice. 



218 



TYPICAL OPTOELECTRONIC CHARACTERISTIC 
CURVES FOR EACH CHANNEL 




FIGURE 4. DETECTOR 
FIGURE 3. TRANSFER OUTPUT 
CHARACTERISTICS CHARACTERISTICS 




10 20 30 40 50 60 5 10 15 20 25 30 

LED INPUT CURRENT (mA) COLLECTOR VOLTAGE - Vqe (V) 



FIGURE 5. SWITCHING 
TIME VS COLLECTOR 
CURRENT 



1 — r~ 

L_Vpp = 10V- 



2 4 6 8 10 12 
COLLECTOR CURRENT - 1^ (mA) 
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PIN CONFIGURATIONS 



(TOP VIEW) 




LED CHIP ON PIN 2 
PT CHIP ON PIN 5 



IL-74 



PIN NO. 

1 
2 
3 
4 
5 
6 



FUNCTION 

ANODE 

CATHODE 

NC 

EMITTER 

COLLECTOR 

BASE 



(TOP VIEW) 



ILD-74 




PIN NO. 

1 
2 
3 
4 
5 
6 
7 
8 



FUNCTION 

ANODE 

CATHODE 

CATHODE 

ANODE 

EMITTER 

COLLECTOR 

COLLECTOR 

EMITTER 



LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 



(TOP VIEW) 



ILQ-74 




16 


PIN NO. 


FUNCTION 


15 


1 


ANODE 


2 


CATHODE 




3 


CATHODE 


14 


4 


ANODE 




5 


ANODE 


13 


6 


CATHODE 


7 


CATHODE 




8 


ANODE 


12 


9 


EMITTER 




10 


COLLECTOR 




11 


COLLECTOR 


11 


12 


EMITTER 




13 


EMITTER 


10 


14 


COLLECTOR 




15 


COLLECTOR 




16 


EMITTER 



LED CHIPS ON PINS 2, 3, 6, 7 
PT CHIPS ON PINS 10, 11, 14, 15 
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litromx iL-201, iL-202, iL-203 

A Siemens Company 

PHOTOTRANSISTOR 
OPTO-ISOLATOR 




FEATURES 

• 5000 Volt Breakdown Voltage 

• High Current-Transfer-Ratio (75%-450%) 

* Long Term Stability 

* Industry Standard Dual-ln-Line 

* 1 mA Current-Transfer-Ratio Guarantee 

• Underwriters Lab Approval #E52744 



DESCRIPTION 

IL-201, IL-202, IL-203 are optically 
coupled pairs employing a Gallium Arse- 
nide infrared LED and a silicon NPN 
phototransistor. Signal information, 
including a DC level, can be transmitted by 
the device while maintaining a high degree 
of electrical isolation between input and 
output. The IL-201, IL-202, IL-203 can be 
used to replace relays and transformers 
in many digital interface applications, as 
well as analog applications such as CRT 
modulation. 



Package Dimensions in Inches (mm) 




PIN NO. 

1 ANODE 

2 CATHODE 

3 N/C 

4 EMITTER 

5 COLLECTOR 

6 BASE 



Maximum Ratings 

Gallium Arsenide LEO 

Power Dissipation @ 25°C 200 mW 

Derate Linearly from 25° C 2.6 mW/°C 

Continuous Forward Current 100 mA 

Peak Inverse Voltage 6.0 V 

Detector (Silicon Phototransistor) 

Power Dissipation @ 25°C 200 mW 

Derate Linearly From 25°C 2.6 mW/°C 

Collector-Emitter Breakdown Voltage {BS/q^q) 30 V 

Emitter-Collector Breakdown Voltage (BVecq^ ^ V 

Collector-Base Breakdown Voltage (BVcbqI "^^^ 

Package 

Total Package Dissipation at 25°C Ambient 

(LED Plus Detector) 250 mW 

Derate Linearly From 25*'C 3.3 mW/°C 

Storage Temperature -55 to +150°C 

Operating Temperature -55 to +100°C 

Lead Soldering Time @ 260° C 10 sec 

Electrical Characteristics (0°C - 70''C unless otherwise specified) 

TMt 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Gallium Arsenide LED 












Forward Voltage V p 




1.2 


1.5 


V 


If - 20 mA 


Forward Voltage Vp 




1.0 


1.2 


V 


If - 1 mA 


Reverse Current |^ 




0.01 


10 


mA 


V„ - 6V 
Ta - 25°C 


BreakdO' Voltage Vp 


6 


20 




V 


Ir - IOmA 


Phototransistor Detector 












Hfe 


100 


200 






VcE = 5V. 
ic - 100 mA 


BVcEO 


30 


50 




V 


Ic - 1 mA 


bveco 


7 


10 




V 


Ic - 100 mA 


BVcBO 


70 


90 




V 


Ic - 100 mA 


'ceo 




5 


SO 


NA 


VcE ' 10 V. 
Ta - 25° C 


Coupled Characteristics 












Base Current 












Transfer Ratio 


0.15 






% 


Ip - 10 mA 


(BTR) 










VcE - 10 V 


VcE (sat) 






0.4 


V 


If - 10 mA 
Ic " 2 mA 


DC Current Transfer Ratio (CTR) 








IL-201 


75 


100 


150 


% 


If - 10 mA' 


IL-202 


125 


200 


250 


% 


VcE "10 V 


IL-203 


225 


300 


450 


% 


DC Current Transfer Ratio (CTR) 








IL-201 


10 






% 


If - 1 mA 


IL-202 


30 






% 


VcE • 10 V 


IL-203 


50 






% 




Input to Output 












Isolation Voltage 


5000 






V 


D.C. 



Specifications subject to change without notice. 
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litronix i L-501 , i l-505, i l-51 2 

A Siemens Company 

PHOTOTRANSISTOR 
OPTO-ISOLATOR 



Package Dimensions in Inches (mm) 




FEATURES 

• 5000 Volt Breakdown Voltage 

• IL.501 — 35% Typical CTR 

• IL.505 ~ 70% Typical CTR 

• IL.512 - 20% Typical CTR 

• Standard Dual-ln-Line Package 

• Undenfvriters Lab Approval #E52744 



DESCRIPTION 

The IL-501/505/512 is an optically 
coupled pair employing a gallium 
arsenide infrared LED and a silicon 
NPN phototransistor. Signal 
information, including a DC level, can 
be transmitted by the device while 
maintaining a high degree of electrical 
isolation between Input and output. 
They can be used to replace relays 
and transformers In many digital 
interface applications, as well as 
analog applications such as CRT 
modulation. 



.340 
(8.64) 





^ (9.14) J 

.360 




F^l f5i 


t 

.240 
(6.10) 





(6.60) 




.260 




.070 


y y y 



EMITTER 

COLLECTOR 

BASE 




.008 

(.203) "* 

(.305) 
.012 



Maximum Ratings 

Gallium Arsenide LED 

Power Dissipation @ 25X 200 mW 

Derate Linearly from 25 2.6 mW/°C 

Continuous Forward Current 100 m A 

Peak Inverse Voltage 3.0 V 

Detector (Silicon Phototransistor) 

Power Dissipation @ 25'C 200 mW 

Derate Linearly from 25 °C 2.6 mW/"C 

Collector-Emitter Breakdown Voltage 

(BVcEo) 30 V 

Emitter-Collector Breakdown Voltage 

(BVeco) 7 V 

Collector-Base Breakdown Voltage 
(BVcBo) 70 V 

Package 

Total Package Dissipation @ 25 X Ambient 

(LED Plus Detector) 250 mW 

Derate Linearly from 25 'C 3.3 mW/ "C 

Storage Temperature -55 to -»-150'C 

Operating Temperature -55 to -niOO'C 

Lead Soldering Time @ 260''C 10 sec 

Specifications subject to change without notice. 



223 



Electrical Characteristics (@ 25 ''C Ambient) 



Parameter 



MIn Typ Max Unit 



Test 
Condition 



0.1 10 n^ 

1.0 100 
100 - pF 



lp = 60 mA 
If = 10 mA 

Vr = 3.0 V 
Vr = 3.0 V 
Vr = OV 



50 - 



Gallium Arsenide LEO 
Forward Voltage 

IL-501/505 — 1.3 1.5 

IL-512 - 1.2 1.5 

Reverse Current 

IL-501/505 

IL-512 
Capacitance 
Phototranslstor Detector 
HFE 

IL-501/505 

IL-512 
BVcEO 

IL-501/505 

IL-512 
BVeco 

IL-501/505 

IL-512 
IcEo (Dark) 

IL-501/505 

IL-512 
Capacitance 

Collector-Emitter 
Output Rise and 

Fall Times 
Coupled Characteristics 
Collector-Emitter Saturation 

Voltage VcE(sat) 

IL-501/505 — 0.3 0.5 

IL-512 — 0.3 0.5 

DC Current Transfer Ratio 



_ 450 - - lc = 100/iA 
VcE = 5.0 V 

Ic = 1 mA 
Ic = 1 mA 

lE = 100/tA 
lE = 100|tA 

VcE = 10 V 
VcE = 5V 

VcE = OV 
If = 10 mA 
VcE = 10V 



50 - 
60 - 



10 - 
10 - 



5 50 nA 

50 250 nA 

2 - pF 

2 — ^s 



IL-501 
IL-505 

IL-612 

Breakdown Voltage 
Resistance, 

Input-to-Output 
Capacitance, 

Input-to-Output 



0.2 0.35 

0.5 0.70 

0.1 0.2 
5000 7000 

- 10^2 

— 0.5 



If = 16 mA 
lc = 1.6 mA 
If = 50 mA 
Ic = 2mA 

lF = 10mA 

VcE = 10V 
_ lF = 10mA 

VcE = 10V 
_ lF = 10mA 

VcE = 5V 
VDC t = 1 Min 

Vi.o = 500V 

pF 



FIGURE 4. DETECTOR 
OUTPUT 

CHARACTERISTICS 



Ip = 20 mA 



TYPICAL OPTO ELECTRONIC 
CHARACTERISTIC CURVES 

FIGURE 1. RELATIVE 
OUTPUT VS 
TEMPERATURE 




-50 -25 25 50 75 100 
CASE TEMPERATURE 



FIGURE 2. DARK 
CURRENT VS 
TEMPERATURE 




) 25 50 75 100 
CASE TEMPERATURE (°C) 



FIGURE 3. TRANSFER 
CHARACTERISTICS 




10 20 30 40 50 
LED INPUT CURRENT (mA) 



FIGURE 5. SWITCHING 
TIME VS COLLECTOR 
CURRENT 
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COLLECTOR VOLTAGE - Vqe (V) 



COLLECTOR CURRENT - 



224 



Iitronix SFH 600 series 

A Siemens Company 

SINGLE CHANNEL 
PHOTOTRANSISTOR OPTO-ISOLATOR 




FEATURES 

• High Quality Premium Device 

• Long Term Stability 

• High Current Transfer Ratio, 
4 Groups 

SFH 600-0, 40 to 80% 
SFH 600-1,63 to 125% 
SFH 600-2, 100 to 200% 
SFH 600-3, 160 to 320% 

• 2800 Volt isolation (1 Minute) 

• Storage Temperature 
-55 to +150X 

• VCE SAT 0.25 (< 0.4) Volt 
If = 10 mA, lc = 2.5 mA 

DESCRIPTION 

The optoelectronic coupler SFH 600 
comprises a GaAs LED as the emitter 
which is optically coupled with a 
silicon planar phototransistor as the 
detector. The component is located In 
a plastic plug-in case 20 AB DIN 41866. 

The coupler allows to transfer signals 
between two electrically isolated 
circuits. The potential difference 
between the circuits to be coupled is 
not allowed to exceed the maximum 
permissable Insulating voltage. 



Package Dimensions in Inches (mm) 



.138 .142 
.343 (3.5) (3.6) 
_(iZ) (3.3)(3.1) 



021 (.55) „ .014 
018 (.45) ^ T^f" 





1 ANODE 

2 CATHODE 

3 NOT CONNECTED 

4 EMITTER 

5 COLLECTOR 

6 BASE 



Maximum Ratings 

Reverse Voltage (Vp) 6 V 

Forward Current (Ip) 60 m A 

Surge Current (Ips), tp = 10 /ts 1.5 A 

Power Dissipation (P^ot) ""O^ 

Detector (Silicon Phototransistor) 

Collector-Emitter Voltage {Cq^q) 70 V 

Emitter-Base Reverse Voltage (Vgeo) ^ ^ 

Collector Current (Iq) 50 mA 

Collector Current (Ics). t = 1 ms 100 mA 

Power Dissipation (P^q^) 150 mW 

Coupler 

Storage Temperature (Tgtor) -55 to -(-150''C 

Ambient Temperature (Tgrnb) -55 to -t-IOO'C 

Junction Temperature (Tj) 100 "C 

Soldering Temperature (T|_), 1 Min 260'C 

Isolation Test Voltage (1 Min.) (Vjg) (between emitter and detector referred to 

standard climate 23/50 DIN 50014) 2800 V- 

Tracking Resistance Min. 8.2 mm 

Air Path Min. 7.6 mm 

Tracking Resistance 

Group III (KC= >600) in accordance with VDE0110 § 6 

Table 3 and DIN 53480/VDE0303, Part 1 

As to nominal isolation voltage DIN57883 or VDC0883 applies. 

Isolation Voltage (Rjs) at Vjs = 500 V 10^ n 

Climatic Conditions 

DIN 40040, Humidity Class F 
Flammablllty 

DIN57471 or VDE0471, Part 2, of April 1975 or MIL-202E, Method 11 A 

Characteristics {Tamb = 25 "C) 

Emitter (GaAs LED) 

Forward Voltage (Vp), I p = 60 m A 1 .25 ( < 1 .65) V 

Breakdown Voltage (Vbr), Ir = 100 ,iA 30 (2:6) V 

Reverse Current (Ir), Vr = 3 V 0.01 (< 10) (lA 

Capacitance (Cq), Vr = OV, f = 1 MHz 40 pF 

Thermal Resistance (Rjh jamb) 

Detector (Silicon Phototransistor) 
Capacitance, (Vqe = 5 V, f = 1 MHz) 

CcE 5.2 pF 

CcB 6.5 pF 

CgB 9.5 pF 

Thermal Resistance (R^^ jamb) 

Specifications subject to change without notice. 
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Characteristics (Continued) 



Coupler 

Collector-Emitter Saturation Voltage (Vqe sat) 

If = 10 mA. 10-= 2.5 mA) 0.25 (< 0.4) V 

Coupling Capacitance (C^) 0.55 pF 

'c 

The couplers are grouped in accordance with their current ratio 7^ at lp = 10 mA 
and Vqe = 5 V and marked by Roman numerals. 



Group 





1 


2 


3 




'c 
"f 


40-80 


63-125 


100-200 


160-320 


% 


Collector-Emitter 
Leakage Current 
(VcE = 10V) IcEO 


2(^35) 


2(<35) 


2(<35) 


5(<70) 


nA 



Linear operation (without saturation) 



Load Resistance (R^) 


75 


n 


Delay Time 


3.2 (< 4.6) 


fiS 


Rise Time (t^) 


2(<3) 


fiS 


Storage Time (tg) 


3.0 (< 4.0) 


fiS 


Fall Time (tf) 


2.5 (< 3.3) 


fiS 


Cut-off Frequency (fg) 


250 


kHz 



If = 10 mA 
Vet =5V 
r^^b = 25°C 



Switching operation (with saturation) 



1KB 



or 2 TTL inputs 
with pull-up resistor 
of 2.7 kQ 



Group 





1 and 2 


3 






lF = 20mA 


lp=:10 mA 


ip = 5 mA 




Switch-On Time (tein) 


3.7 (s 5.8) 


4.5 (s6.2) 


5.8 (< 8.0) 


MS 


Rise Time (t,) 


2.5 (:£4.0) 


3 (<4.2) 


4(<5.5) 


MS 


Switch-Off Time (taus) 


19(<25) 


21 (<27) 


24(<31) 


MS 


Fall Time (ff) 


11 (s14) 


12(^15) 


14(<18) 


MS 


VcE sat 


0.25 (<0.4) 


V 
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Current transfer ratio as a Transistor characteristics {B = 550) 

function of temperature = /^v'ce) 

-J^ = m) (lF = 10mA, VcE = 5V) (Tamb = 25X, lp = 0) Qroup2fta 




5=M 



^-25 25 50 75 •C ° o 5 10 1! 
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Ihronix SFH 60i series 

A Siemens Company 

SINGLE CHANNEL 
PHOTOTRANSISTOR OPTO-ISOLATOR 




FEATURES 

• Highest Quality Premium Device 

• Buiit to Conform to VDE Requirements 

• Long Term Stability 

• IHigh Current Transfer Ratios, 4 Groups 
SFH 601-1, 40 to 80% 

SFH 601-2, 63 to 125% 
SFH 601-3,100 to 200% 
SFH 601-4, 160 to 320% 

• 5300 Voit Isolation (1 IVIinute) 

• Storage Temperature -40 Mo +150 °C 

• VcEsat 0.25 (< 0.4) Volt 
If = 10 mA, lc = 2.5 mA 



DESCRIPTION 

The optoelectronic coupler SFH 601 
comprises a GaAs LED as the emitter 
which is optically coupled with a silicon 
planar phototransistor as the detector. 
The component is located In a plastic 
plug-in case 20 AB DIN 41866. 

The coupler allows to transfer signals 
between two electrically isolated circuits. 
The potential difference between the 
circuits to be coupled is not allowed to 
exceed the maximum permissible 
insulating voltage. 

VDE test symbol will be applied for. 



Package Dimensions in Inches (mm) 




1 ANODE 

2 CATHODE 

3 NOT CONNECTED 

4 EMITTER 
*5 COLLECTOR 

6 BASE 



A( + ) K(-) 



■Maximum Ratings 

Reverse Voltage (Vp) 6 V 

Forward Current (Ip) 60 mA 

Surge Current (lps).tp = 10^8 1.5A 

Power Dissipation (P^ot) 100 mW 

Detector (Silicon Phototransistor) 

Collector-Emitter Voltage (VcEo) 70 V 

Emitter-Base Reverse Voltage (VgBo) ^ ^ 

Collector Current (Iq) 50 m A 

Collector Current (leg), t = 1 ms 100 mA 

Power Dissipation (P^Q^) 150 mW 

Coupler 

Storage Temperature (Tgtor) -40 to -flSO'C 

Ambient Temperature (Tan,!,) -40 to +100°C 

Junction Temperature (Tj) lOO'C 

Soldering Temperature (Tl), 10 s Max 260 "C 

Isolation Test Voltage (Vjg), 1 Min 5300 V- 

(between emitter and detector referred to 

standard climate 23/50 DIN 50014) 

Tracl<ing Resistance Min. 8.2 mm 

Air Path Min. 7.6 mm 

Tracking Resistance 

Group III (KC= >600) in accordance witli VDE 0110 ^ 6 

Table 3 and DIN 53480/VDE 0303, Part 1. 

As to nominal isolation voltage DIN 57883 or VDE 0883 applies. 

Isolation Voltage (Rjg), @ Vjg = 500 V 10^ ^ 

Climatic Conditions 

DIN 40040, humidity Class F 
Flammabllity 

DIN 57471 or VDE 0471, Part 2, 

of April 1975 or MIL202E, Method 11 A 

Characteristics (Tamb = 25 X) 

Emitter (QaAs LED) 

Forward Voltage (Vp), Ip = 60 m A 1 .25 ( < 1 .65) V 

Breakdown Voltage (V^r), Ir = 100 ;tA 30 (>6) V 

Reverse Current (Ir), Vr = 3 V 0.01 (< 10) ,*A 

Capacitance (Cq) 

(VR = 0V;f = 1 MHz) 40 pF 

Thermal Resistance (RthJamb) ^^0 K/W 

Detector (Silicon Phototransistor) 

Capacitance (Vqe = 5 V; f = 1 MHz) 

CcE 6.8 pF 

CcB 8.5 pF 

Ceb 11 PF 

Thermal Resistance (RthJamb) 500 K/W 

Specifications subject to change without notice. 
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Characteristics (Continued) 



Coupler 

Collector-Emitter Saturation Voltage (VcEsat) 

(lF = 10mA, lc = 2.5mA) 0.25(<0.4)V 

Coupling Capacitance (Ck) 0.30 pF 

The couplers are grouped in accordance with their current ratio ^ at 
Ip = 10 mA and Vqe = 5 V and marked by numbers. ^ 



Group 


1 


2 


3 


4 




'C 
<F 

Collector-Emitter Leakage 
Current (Vc = 10 V), Iceo 


40-80 
2 (<50) 


63-125 
2(<50) 


100-200 
5 (<100) 


160-320 
5 (<100) 


% 
nA 



Linear operation (without saturation) 

/?|-75Q 



Load Resistance (RJ 


75 




Delay Time (t^) 


3.0 (< 5.6) 


(iS 


Rise Time (t^) 


2.0 (< 4.0) 


lis 


Storage Time (tg) 


2.3(<4.1) 


(iS 


Fall Time (tf) 


2.0 (< 3.5) 


/IS 


Cut-off Frequency (fg) 


250 


kHz 



If = 1 mA 
V'cE = 5 V 
Ta^b = 25°C 



Switching operation (with saturation) 



+5V 




Group 


1 


2 and 3 


4 






lp = 20 mA 


If = 10 mA 


lp = 5 mA 




Switch-On Time (tein) 


3.0 (< 5.5) 


4.2 (< 8.0) 


6.0 (<10.5) 


tiS 


Rise Time (t^) 


2.0 (< 4.0) 


3.0 (<6.0) 


4.6 (< 8.0) 


ns 


Switch-Off Time (toff) 


18 (<34) 


23(<39) 


25(<43) 


fiS 


Fall Time (tf) 


11 (<20) 


14 (<24) 


15 (<26) 


lis 


VcE sat 


0.25 (< 0.4) 


V 
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Minimum currant transfer ratio 
as a function of dioda currant 

(r.mb - 25''C, Vet » 5 V) 

300 



Current transfer ratio as a 
function of dioda currant {T,„t, > -2S°C) 
VcE = 5V 



Currant tranafar ratio as a 

function of dioda currant (r,„b « 0*^) 

















































4 












3 

2._. 
1 













101 102 mA 





Current transfer ratio as a 

function of diode current (T.^b = 25°C) 

/c VcE = 5 V 



102 



























































































2 


















-1- 











































































Current transfer ratio as a 

function of diode current ( r,„b = SCO) 



10-^ 2 5 10° 2 5 10^ 2 mA 
►/f 




Currant tranafar ratio a 

function of dioda currant (T,„x, - 76"C) 




Current transfer ratio as a 
function of temperature 



jTc 10' 
/f 



= ^(7) I (lF = 10mA, VcE = 5V) 



25 50 75*»C 



Transistor charactariatica (B " 550) 

lc = f{Vc,) (Tan,b = 25°C, If = 0) 









































































































-I 
























-l 










































B 




















































k- 


2C 




























1 
































































n-rrr 

h/a- 5nA- 




















-/b- 2^A- 




















1 : 



10 15 V 
VcE 
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Variation of currant transfar ratio 
aa a function of load tima 
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Iitronix 

A Siemens Company 




FEATURES 

• 2500 Volt Breakdown Voltage 

• High DC Current Transfer Ratio 

• I/O Compatible with Integrated Circuits 

• 0.5pF Coupling Capacitance 

• Underwriter Lab Approval #E52744 

DESCRIPTION 

The LITRONIX 4N25, 4N26, 
4N*27, and 4N28 series are optically cou- 
pled pairs, each consisting of a Gallium 
Arsenide infrared LED and a silicon NPN 
phototransistor. Signal information, in- 
cluding a DC level, can be transmitted 
by the device while maintaining a high 
degree of electrical isolation between in- 
put and output. They can be used to re- 
place relays and transformers in many 
digital interface applications. They have 
excellent frequency response when used 
in analog applications. 



4N25, 4N26, 
4N27, 4N28 

PHOTOTRANSISTOR 
OPTO-ISOLATORS 



Package Dimensions in Inches (mm) 




CONNECTION DIAGRAM DIP (TOP VIEW) 



PIN NUMBERS 



3i 



— B 
Tjci 



Anode 
Cathode 
NC 
Emitter 
Collector 
Base 



... ) 

le (-)f 



Input Diode 



) Output r 
f Phototra 



t npn 
Phototransistor 



Absolute Maximum Ratings: 

Gallium Arsenide LED: 

*Power Dissipation @ 25°C 1 50mW 

•Derate Linearly from 25°C 2.0 mW/^C 

•Continuous Forward Current 80mA 

•Forward Current Peak (ljus pulse, 300 pps) 3.0 A 

•Peak Inverse Voltage 3.0V 

Detector (Silicon Photo-Transistor) 

•Power Dissipation @ 25°C 1 50mW 

•Derate Linearly from 25°C 2.0mW/°C 

•Collector-Emitter Breakdown Voltage (BVceq) . . .30V 

•Emitter-Collector Breakdown Voltage (BVcBo) • • 7.0 V 
•Collector-Base Breakdown Voltage 70V 

Package 

•Total Package Diesipation @ 25°C Ambient 

(equal power in each element) 250mW 

•Derate Linearly from 25°C 3.3mW/°C 

•Storage Temperature -55°C to +150°C 

•Operating Temperature -55°C to +1 OO^C 

• Lead Soldering Time @ 260°C lOsec. 



•indicates JEDEC registered values 



Specifications subject to change without notice. 
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ELECTRICAL CHARACTERISTICS 



PARAMETERS (at 25° Ambient) 













Test 




Min 


Ty 


Max 


Unit 


Condition 


Gallium Arsenide LED 













• Forward Voltage . . 




1.3 


1 .5 


V 


|p=50mA 


• Reverse Current , . 




0.1 


100 




Vr=3.0V 


Capacitance 




100 




pF 


Vr=0 


Photo-transistor Detector 












HpE 




1 50 






VCE~5.0V 


•BVcEO 


30 






V 


IC=1mA 


•bveco 


7 






V 




•BVcBO • 


70 






V 


IC=100iitA 


••ceo (dark) 












4N25, 












4N26, 4N27. . . . 




5 


50 


nA 


VcE=10V 


4N28 




10 


100 


nA 


(base open) 


•»CBO ('F=0) .... 




2 


20 


nA 


VcB=10V 
(emitter open) 


Collector-Emitter 












Capacitance . . . 




2 




pF 


VcE=0 


Coupled Characteristics 












•DC Current Transfer 












Ratio 












4N25, 












4N26 


0.2 


0.5 






lF=10mA 
VcE=10V 


4N27, 4N28 . . 


0.1 


0.3 






lF=10mA 
Vqe— 1 OV 


Capacitance, Input 
















0.5 




pF 




•Breakdown Voltage 












4N25 


2500 






V 


Peak 


4N20, 4lM2/. . . . 


1 500 








Peak 




500 






V 


Peak 


•Resistance, Input to 










100 










Rise and Fall Times 




2 




US 


lF=10mA 
VcE=10V 


•Collector-Emitter 












Saturation Voltage 






0.5 


V 


lF=50mA 
IC=2.0mA 



•indicates JEDEC registered values 



TYPICAL CURVES 



FIGURE 1. RELATIVE 
OUTPUT VS 
TEMPERATURE 




-50 -25 25 50 75 100 
CASE TEMPERATURE 

FIGURE 2. DARK 
CURRENT VS 
TEMPERATURE 



10-5 
10-6 



10-8 
10-9 
in-10 





— 1 


I T" 

VCEfSV 













































































-50 -25 25 50 75 100 
CASE TEMPERATURE (°C) 



FIGURE 3. TRANSFER 
CHARACTERISTICS 





1 


1 1 

Vqe 


1 — 1 

= 5V 



































































} 10 20 30 40 50 60 
LED INPUT CURRENT (mA) 

FIGURE 4. DETECTOR 
OUTPUT 

CHARACTERISTICS 

\ f =20 mA " 
lp = 15mA 



Ip = 10 mA 



5 10 15 20 25 30 
COLLECTOR VOLTAGE - Vrc (V) 
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Iitronix 

A Siemens Company 



4N35, 4N36, 4N37 

PHOTOTRANSISTOR 
OPTO-ISOLATOR 




FEATURES 

• 1 500 to 3500 Voit Breakdown Voltage 

• High Current-Transfer-Ratio (100% Min) 

• Industry Standard Dual-In- Line 

• 0.5 pF Coupling Capacitance 

• Underwriters Lab Approval #E52744 
DESCRIPTION 

4N35, 4N36, 4N37 are optically coupled 
pairs employing a Gallium Arsenide infrared 
LED and a silicon NPN phototransistor. 
Signal information, including a DC level, 
can be transmitted by the device while 
maintaining a high degree of electrical 
isolation between input and output. The 
4N35, 4N36, 4N37 can be used to replace 
relays and transformers in many digital 
interface applications, as well as analog 
applications such as CRT modulation. 



Package Dimensions in Inches (mm) 





(8,64) 

^ (9 H) J 




.360 

f5i f5, f5i 


L 

16,10) 


O 


(6 601 
260 
♦ 




070 


y y y 


(1 78) 
(2 03) 1 





EMITTER 

COLLECTOR 

BASE 




Maximum Ratings 

Gallium Arsenide LED 

Power Dissipation @ 25°C 100 mW 

Derate Linearly from 25°C 1.33 mW/°C 

Continuous Forward Current 60 mA 

Peak Inverse Voltage 6.0 V 

Detector (Silicon Phototransistor) 

Power Dissipation @ 25°C 300 mW 

Derate Linearly from 25°C 4.0 mW/°C 

Collector-Emitter Breakdown Voltage (BVcEo) 30 V 

Emitter-Collector Breakdown Voltage (BVeco) 7 V 

Collector-Base Breakdown Voltage (BVcBo) 70 V 

Package 

Storage Temperature* -55to+150°C 

Operating Temperature -55 to -i-100°C 

Lead Soldering Time @ 260°C 10 sec 

Relative Humidity @ B5°C* 85% 

Electrical Characteristics (at 25° C Ambient) 



Parameter 

Gallium Arsenide LED 
Forward Voltage* ... 
Reverse Current*. ... 
Capacitance 

Phototransistor Detector 



Min 



Typ Max Unit 



1.3 
.1 



BVeeo:-... 

BVcEo ■ • • 
lcE0<*^3rk). . . 
<CEO (dark)* . 



1.5 
10 
100 



50 
500 



BVcBO * 

Collector-Emitter 

Capacitance 

Coupled Characteristics 
DC Current Transfer 
Ratio* 



Test 
Condition 

If = 10 mA 
Vr =6.0 V 
Vr =0f = 1 MHz 

VcE = 5.0 V 
Ic = 100 piA 
Iq = 1 mA 
Ig = 100 mA 
VcE = 10 V, Ip = 
VcE = 30 V, If = 
Ta = 100°C 
Ic = 100 juA 



pF VcE 



DC Current Transfer 
Ratio* 



Capacitance, Input 
to Output* 

Resistance, Input 
to Output* 

Ton Toff 



pF 



Collector-Emitter Saturation 
Voltage VcE(sat)* • • ■ • 



Input to Output Isolation 
Current (Pulse Width = 



4N35 . 
4N36 . 
4N37 . 



100 
100 
100 



If = 10mA, 
Ta = 25° C 
VcE = 10 V 

If = 10mA 
VcE = 10 V 
Ta = 55° to I00°C 

f = 1.0 MHz 

V|o = 500 V 
Ic = 2 mA 

Rl = 100 n 

Vcc = 10 V 

If= 10 mA 
lc= 0.5 mA 



/LiA V|o= 3550 V 
juA V|o = 2500 V 
MA V|o = 1500 V 



•Indicates JED EC Registered Data 
Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



4N32, 4N33 



PHOTO DARLINGTON 
OPTO-ISOLATOR 




FEATURES 

• 1500 or 2500 Volt Isolation Voltage 

• 500% CTR 

• High Isolation Resistance (10'''' ^2 
Typical) 

• Low Coupling Capacitance 

• Standard Plastic Dip Package 

• Underwriters Lab Approval #£52744 

DESCRIPTION 

The 4N32 and 4N33 are optically coupled 
isolators employing a gallium arsenide 
infrared emitter and a silicon photo 
darlington sensor. Switching can be 
accomplished while maintaining a high 
degrees of isolation between driving and 
load circuits. They can be used to replace 
reed and mercury relays with advantages 
of long life, high speed switching and 
elimination of magnetic fields. 



Package Dimensions in Inches (mm) 





L (9.14) J 

,360 

Pi Pi Pi, 


.240 
(6.10) 




(6 60) 
.260 
+ 






y y y 


(IVS) 
(2.03) 1 
.080 "* 







Maximum Ratings 

Gallium Arsenide LED (Drive Circuit) 

Power Dissipation at 25°C 150 mW 

Derate Linearly Fronn 55°C 2 mW/°C 

Continuous Forward Current 80 mA 

Peak Reverse Voltage 3 V 

Photodarlington Sensor (Load Circuit) 

Power Dissipation at 25°C Ambient 150 mW 

Derate Linearly From 25°C 2.0 mW/°C 

Collector (load) Current 125 mA 

Collector-Emitter Breakdown 

Voltage (BVceo) 30 V 

Collector-Base Breakdown 

Voltage (BVcbo) 50 V 

Emitter-Base Breakdown 

Voltage (BVebo) 8 V 

Emitter-Collector Breakdown 

Voltage (BVeco) 5 V 

Package 

Total Dissipation at 25°C 250 mW 

Derate Linearly From 25°C* 3.3 mW/°C 

Storage Temperature* -55"C to -h150"C 

Operating Temperature -55°C to +100°C 

Lead Soldering Time at 260°C 10 sec 

Electrical Characteristics (at 25° C Ambient) 



Parameter 

GaAs Emitter 

Forward Voltage* . 

Reverse Current*. . 

Capacitance 

Sensor 

Hfe 



BVcEO* ■ 
BVcBO* • 

BVebo* ■ 
BV 



ECO 
CEO* • • 



Coupled Characteristics 
Current Transfer Ratio* . 



Isolation Resistance* . . . 
Isolation Capacitance . . 
Turn-on Time 



Turn-off Time 

Input to Output Current* . 

4N32 

4N33 









Test 


Win Typ 


Max 


Unit 


Condition 


1.25 


1.5 


V 


If = 50 mA 


0.01 


100 


ma 


Vr = 3.0 V 


100 




pF 


Vr =0 


13K 






VcE = 5V 








Ic = 0.5mA 


30 




V 


Ic = IOOmA 








If =0 


50 




V 


Ic = IOOmA 








If =0 


8 




V 


Ic = IOOmA 








If =0 


5 




V 


Ig = 100/LiA 


1.0 


100 


nA 


VcE = 10 V 








If =0 


500 




% 


If = 10mA 








VcE = 10 V 




1.0 


V 


Ic = 2 mA 








If = 8 mA 


1011 




ohm 


V|o = 500 V 


1.5 




Pf 




5 


MS 


Vcc = TO V 








Ic = 50 mA 




120 


MS 


If = 200 mA 








Rl = 180 n 



100 
100 



Pulse Width = 8ms 
V|o = 2500 V 
V,o = 1500 V 



♦Indicates JEDEC Registered Data 
Specifications subject to change without notice. 
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litronix 

A Siemens Company 



ILA-30, ILA-55 

PHOTO DARLINGTON 
OPTO-ISOLATORS 




FEATURES 

• 1500 Volt Isolation Voltage 

• 100 mA Load Current Rating 

• Fast Turn On Time — 10jus 

• Fast Turn Off Time - 35ms 

• Solid State Reliability 

• Standard Rastic DIP Package 

• Underwriter Lab Approval #E52744 

DESCRIPTION 

The ILA-30 and ILA-55 are optically 
coupled isolators employing a gallium 
arsenide infrared emitter and a silicon 
photo darlington sensor. Switching 
can be accomplished while maintain- 
ing a high degree of isolation between 
driving and load circuits. They can 
be used to replace reed and mercury 
relays with advantages of long life, 
high speed switching and elimination 
of magnetic fields. 



Package Dimensions in Inches (mm) 



.340 
(8.64) 





(9.14) J 

.360 

Pin, 


t 

.240 
(6.10) 
(6.60) 

.260 
♦ 


o 


070 




ANODE 

CATHODE 

N/C 

EMITTER 

COLLECTOR 

BASE 




(.203) ^ 
(.305) 



Maximum Ratings 

Gallium Arsenide LED (Drive Circuit) 

Power Dissipation at 25°C 90 mW 

Derate Linearly From 55° C 1.2 mW/°C 

Continuous Forward Current 60 mA 

Peak Reverse Voltage 3V 

Photodarlington Sensor (Load Circuit) ILA-30 ILA-55 

Power Dissipation at 25° C Ambient ... 210 mW 210 mW 

Derate Linearly From 25° C 2.8 mW/°C 2.8 mW/°C 

Collector (load) Current .. 100 mA 100 mA 

Collector-Emitter Breakdown 

Voltage {BVcEO> 30V 55V 

Collector-Base Breakdown 

Voltage (BVcBO> ^OV 55V 

Emitter-Base Breakdown 

Voltage (BVebo' 8V 8V 

Package 

Total Dissipation at 25°C 250 mW 

Derate Linearly From 25° C 3.3 mW/°C 

Storage Temperature -55 C to +150 C 

Operating Temperature -55°C to -H00°C 

Lead Soldering Time at 260° C 10 sec 



Specifications subject to change without notice. 
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Opto-Electricai Characteristics (at 25° Ambient) 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


GaAs Emitter 












Forward Voltage . . . . 




1.25 


1.5 


V 


If = 60mA 


Reverse Current 




0.01 


10 




Vr = 3.0V 






50 




pF 


Vr = 


Sensor 












Hfe 




13K 






VcE = 5V 
lc = 0.5mA 


BVcEO 


30/55 






V 


IC= 100mA 

If = o 


BVCBO 


30/55 






V 


ic = IOmA 
If = 












IE = ImA 
'F " 


, 




01 


1 




If = o 


Capacitance 












Collector-Emitter . . . . 




3.4 




pF 


VcE = 10V 






10 




pF 


VcB = 10V 


Emitter-Base 




10' 




pF 


Veb = 0.5V 


Coupled Characteristics 












Current Transfer Ratio 


100 






% 


\f = 10mA 
VcE = 5V 












Ic = 60mA 


Rise Time 




10 




MS 


VcE = 13.5V 


Fall Time 




35 




MS 


If = 50mA 
Rl = lOOn 


Isolation Voltage . . . 


1500 






V 




Isolation Resistance . . 




10" 




ohm 




Isolation Capacitance . 




0.5 




Pf 





TYPICAL OPTO ELECTRONIC CHARACTERISTIC CURVES 



FIGURE 1. GaAs EMITTER: 
FORWARD CURRENT - 
VOLTAGE CHARACTERISTICS 
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FIGURE 2. DARLINGTON 
TRANSISTOR OUTPUT 
CURRENT VS VOLTAGE 
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FIGURE 4. DARK 
CURRENT VS 
TEMPERATURE 




25 50 75 100 
TEMPERATURE (°C) 



238 



litronix 

A Siemens Company 



ILCA2-30 
ILCA2-55 



PHOTO DARLINGTON 
OPTO-ISOLATORS 



Package Dimensions in Inches (mm) 




FEATURES 

• 2500 Volt Isolation Voltage 

• Equivalent to MCA2-30/MCA2-55 

• 125 mA Load Current Rating 

• Fast Turn On Time - lOjUS 

• Fast Turn Off Time - 35ms 

• Solid State Reliability 

• Standard Plastic DIP Package 

• Underwriter Lab Approval #E52744 

DESCRIPTION 

The ILCA2-30 and ILCA2-55 are 
optically coupled isolators employing a 
gallium arsenide infrared emitter and a 
silicon photo darlington sensor. Switching 
can be accomplished while maintaining 
a high degree of isolation between 
driving and load circuits. They can be 
used to replace reed and mercury relays 
with advantages of long life, high speed 
switching and elimination of magnetic 
fields. 





.340 
(8.64) 

(9.14) J 

.360 


t 

.240 
(6.10) 
(6.60) 

.260 
♦ 


o 




ANODE 

CATHODE 

NC 

EMITTER 

COLLECTOR 

BASE 




(.508) 
.020 



Maximum Ratings 

Gallium Arsenide LED (Drive Circuit) 

Power Dissipation at 25''C 90 mW 

Derate Linearly From 55°C 1.2mW/°C 

Continuous Forward Current 60 mA 

Peak Reverse Voltage 3V 

Photodarlington Sensor (Load Circuit) ILCA2-30 ILCA2-55 

Power Dissipation at 25°C Ambient . . . 210 mW 210 mW 

Derate Linearly From 25° C 2.8 mW/°C 2.8 mW/°C 

Collector (load) Current 125 mA 125 mA 

Collector-Emitter Breakdown 

Voltage (BVcEO> 30V 55V 

Collector-Base Breakdown 

Voltage (BVcbq) 30V 55V 

Emitter-Base Breakdown 
Voltage (BVebq) 8V 8V 

Package 

Total Dissipation at 25°C 250 mW 

Derate Linearly From 25° C 3.3 mW/°C 

Storage Temperature -55° C to +150°C 

Operating Temperature -55°C to +100°C 

Lead Soldering Time at 260°C 1 sec 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC 
CHARACTERISTIC CURVES 



Electrical Characteristics (at 25" Ambient) 

Parameter Min Typ Max Unit 

GaAs Emitter 

Forward Voltage .... 1.25 1.5 V 

Reverse Current 0.01 10 juA 

Capacitance 50 pF 

Sensor 

Hfe 13K 

BVcEO 30/55 V 

BVcBO 30/55 V 

BVebO 8 V 

ICEO 10 100 nA 

Capacitance 

Collector-Emitter .... 3.4 pF 

Collector-Base 10 pF 

Emitter-Base 10 pF 

Coupled Characteristics 

Current Transfer Ratio . 100 400 % 

VCE(SAT) 0.9 1.0 V 

Rise Time 10 jus 

Fall Time . 35 ms 



Isolation Voltage . . . 
Isolation Resistance . . 
Isolation Capacitance . 



2500 



10" 
0.5 



V 
ohm 
pf 



Test 
Condition 

If= 20mA 
Vr = 3.0V 
Vr = 

VcE = 5V 
lc = 0.5mA 
IC= lOO/uA 
lF = 
Ic=10mA 
Ip = 
IE = ImA 

If = 

VcE = 10V 
lF=0 

VcE = 10V 
VcB = 10V 
VgB = 0.5V 

If = 10mA 
VcE = 5V 
IC= 50mA 
lF = 50mA 
VcE = 13.5 V 
If = 50mA 

Rl = ioo« 



FIGURE 1. GaAf EMITTER: 
FORWARD CURRENT - 
VOLTAGE 
CHARACTERISTICS 
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FIGURE 2. DARLINGTON 
TRANSISTOR OUTPUT 
CURRENT VS VOLTAGE 
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If 


= 20 mA_ 






























1 


F = 


10 mA 












If 


= 
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FIGURES. DARLINGTON FIGURE 4. DARK 

TRANSISTOR CURRENT CURRENT VS 

VS VOLTAGE TEMPERATURE 
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Iitronix iL-530 

A Siemens Company II m m h 

IL-555 

PHOTO DARLINGTON OPTO-ISOLATOR 




FEATURES 

• 5000 V Isolation Voltage 
125 mA Load Current Rating 
Fast Turn On Time — 10 ^s 
Fast Turn Off Time — 35 fis 
Solid State Reliability 
Standard Plastic DIP Package 
Underwriters Lab Approval #52744 



DESCRIPTION 

The IL-530 and IL-550 are optically 
coupled isolators employing a gallium 
arsenide infrared emitter and a silicon 
photo darlington sensor. Switching 
can be accomplished while main- 
taining a high degree of isolation 
between driving and load circuits. 
They can be used to replace reed and 
mercury relays with advantages of 
long life, high speed switching and 
elimination of magnetic fields. 



Package Dimensions in Inches (mm) 



.340 
(8.64) 





(9.14) J 

.360 

[5i f5i |5i 


.240 
(6.10) 
6.60) 
.260 
+ 


o 



ANODE 

CATHODE 

NC 

EMITTER 
COLLECTOR 
BASE 





Maximum Ratings 

Galliunri Arsenide LED (Drive Circuit) 

Power Dissipation @ 25°C 90 mW 

Derate Linearly from 55 °C 1.2 mW/'C 

Continuous Forward Current 60 mA 

Peak Reverse Voltage 3 V 

Photo Darlington Sensor (Load Circuit) 
Power Dissipation @ 25 °C 

IL-530 210 mW 

IL-555 210 mW 

Derate Linearly from 25 "C 

IL-530 2.8mW/''C 

IL-555 2.8mW/'C 

Collector (Load) Current 

IL-530 125 m A 

IL-555 125 mA 

Collector-Emitter Breakdown Voltage (BVceq) 

IL-530 30 V 

IL-555 55 V 

Collector-Base Breakdown Voltage (BVcbq) 

IL-530 30 V 

IL-555 55 V 

Emitter-Base Breakdown Voltage (BV^bq) 

IL-530 8 V 

IL-555 8 V 

Package 

Total Dissipation @ 25°C 250 mW 

Derate Linearly from 25 °C 3.3 mW/°C 

Storage Tem perat u re - 55 to -t- 1 50 "C 

Operating Temperature -50 to -i-IOOX 

Lead soldering Time @ 260 °C 10 sec 

Specifications subject to change without notice. 
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Electrical Characteristics (@ 25*^0 Ambient) 



Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


GaAs Emitter 












Forward Voltage 




1.25 


1.5 


V 


lp = 20 mA 


Reverse Current 




0.01 


10 




Vr = 3.0 V 


Capacitance 




50 




PF 


Vr = 


Sensor 












Hfe 




13K 






VcE = 5 V 












lc = 0.5 mA 


BVcEO 












IL-530 


30 






V 


lc = 100/iA 


IL-555 


55 






V 


lc = 100/iA 














IL-530 


30 






V 


lc = 10/iA 


IL-555 


55 






V 


lc = 10/tA 


BVebo 


8 






V 


Ie = 1 /iA 


'ceo 




1.0 


100 


nA 


VcE = 10 V 


Capacitance 












Collector-Emitter 




3.4 




Pf 


VcE = 10 V 


Collector-Base 




10 




pF 


VcB = 10 V 


Emitter-Base 




10 




pF 


Veb = 0.5 V 


Coupled Characteristics 










Current Transfer Ratio 


100 


400 




% 


lp = 10 mA 












VcE = 5V 


VcE(SAT) 




0.9 


1.0 


V 


Ic = 50 mA 












If = 50 mA 


Rise Time 




10 




fiS 


Vce = 13.5 V 


Fall Time 




35 




ns 


If = 50 mA 












Rl = 100 Q 


Isolation Voltage 


5000 


7000 




VDC 


t = 1 Minute 


Isolation Resistance 




10^2 




n 




Isolation Capacitance 




0.5 




pF 





TYPICAL OPTO ELECTRONIC 
CHARACTERISTIC CURVES 

FiGURE 1. GaAsEMiTTER: 
FORWARD CURRENT - 
VOLTAGE 
CHARACTERiSTICS 
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FiGURE 2. DARLINGTON 
TRANSiSTOR OUTPUT 
CURRENT VS VOLTAGE 
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Iitronix 

A Siemens Company 



H11AA1 



AC INPUT 
OPTO-ISOLATOR 




FEATURES 

• 1500 Volt Isolation Voltage 

• AC or Polarity Insensitive Input 

• High Current Transfer Ratio (20% min.) 

• Built-in Reverse Polarity Input 
Protection 

• I/O compatible with integrated circuits 

• Underwriters Lao Approval #E52744 



DESCRIPTION 

The HI 1AA1 is a direct electrical and 
mechanical replacement of the General 
Electric series. This bi-directional input 
optoisolator consists of two gallium 
arstnide infrared emitting diodes con- 
nected in inverse parallel coupled to a 
silicon NPN phototransistor in a 6 pin 
dual in-line plastic package. 



Package Dimensions In Inches (mm) 





L. (9.1'') ► 

360 

, Pi Pi Pi. 


t 

.240 
(6.10) 


o 


(6.60) 
.260 
♦ 




.070 


y y tgi 


(1.78) 
(2.03) 1 
.080 "* 





, Pi Pi Pi. 




Maximum Ratings 

Gallium Arsenide LED 

Power Dissipation @ 25°C 100 mW 

Derate Linearly from 25°C 1.33 mW/^C 

Continuous Forward Current (RMS) 60 mA 

Detector (Silicon Phototransistor) 

Power Dissipation @ 25''C 300 mW 

Derate Linearly From 25°C 4.0 mW/°C 

Collector-Emitter Breakdown Voltage (BVceo^ 30 V 

Emitter-Base Breakdown Voltage (BVebq) 5 V 

Collector-Base Breakdown Voltage (BVcbo) 70 V 

Package 

Storage Temperature -BSto+ISO^C 

Operating Temperature -55 to +100°C 

Lead Soldering Time @ 260''C 10.0 sec 



Electrical Characteristics (25 C unless otherwise specified) 

Test 



Parameter 


Min 


Typ 


Max 


Unit 


Condition 


Gallium Arsenide LED 












Forward Voltage Vp 




1.2 


1.5 


V 


Ip = ± 10 mA 


Phototransistor Detector 












BVcEO 


30 


50 




V 


IC = 10 mA 


bvebo 


5 


9 




V 


Ie = 100 liA 


BVcbo 


70 


90 




V 


ic = 100 mA 


'ceo 




5 


100 


nA 


VcE = 10 V 


Coupled Characteristics 












VcE(set) 




0.2 


0.4 


V 


Ip = ± 10 mA 












IC = 0.5 mA 


DC Current Transfer Ratio 








CTR 


20 


80 




% 


Ip = ± 10 mA 












VcE = 10 V 


Symmetry 












CTR @ + 10 mA 
CTR @- 10 mA 


0.33 


1.0 


3.0 






Input to Output 












Isolation Voltage 


1500 


4000 




V 


D.C. 



Specifications subject to change without notice. 
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TYPICAL OPTO-ISOLATOR CHARACTERISTIC CURVES 



FIGURE 1. INPUT 
CHARACTERISTICS 



-2.0 -1.0 1 
INPUT VOLTAGE - 



FIGURE 2. TRANSFER 
CHARACTERISTICS 




FIGURE 3. OUTPUT VS. 
INPUT CURRENT 
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FIGURE 4. OUTPUT 
CHARACTERISTICS 




COLLECTOR-EMITTER VOLTAGE - V^eq (V) 



FIGURE 5. DARK CURRENT 
VS. TEMPERATURE 
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FIGURE 6. SYMMETRY 
CHARACTERISTICS 
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Iitronix iL-250 

A Siemens Company 

BIDIRECTIONAL INPUT 
OPTO-ISOLATOR 




FEATURES 

• AC or Polarity Insensitive Input 

• 5000 Volt Breakdown Voltage 

• High CurrentTransfer-Ratio 
050% min.) 

• Industry Standard Dual -In- Line 

• Built-in Reverse Polarity 
Input Protection 

• Underwriters Lab Approval #E52744 
DESCRIPTION 

The IL250 is a bidirectional input opto- 
isolator. It consists of two gallium arsenide 
infrared emitting diodes coupled to a 
silicon NPN phototransistor in a 6 pin 
dual in-line plastic package. 



Package Dimensions In Inches (mm) 



l?l , 




Maximum Ratings 

Gallium Arsenide LED 

Power Dissipation @ 25*'C 200 mW 

Derate Linearly fronn 25''C 2.6 mW/°C 

Continuous Forward Current 100 mA 

Peak Inverse Voltage 3.0 V 

Detector (Silicon Phototransistor) 

Power Dissipation @ 25°C 200 mW 

Derate Linearly From 25*'C 2.6 mW/°C 

Collector-Emitter Breakdown Voltage (BVceo) 30 V 

Emitter-Base Breakdown Voltage (BVecq) 5 V 

Collector-Base Breakdown Voltage (BVcbo) 70 V 

Package 

Total Package Dissipation at 25°C Ambient 

(LED Plus Detector) 250 mW 

Derate Linearly From 25°C 3.3 mW/^'C 

Storage Temperature -55 to +150*'C 

Operating Temperature -55 to +100°C 

Lead Soldering Time @ 260°C 10 sec 

Electrical Characteristics (25°C unless otherwise specified) 

Test 



Parameter 


Min 


Typ. 


Max 


Unit 


Condition 


Gallium Arsenide LED 












Forward Voltage Vp 




1.2 


1.5 


V 


Ip = ± 10 mA 


Phototransistor Detector 












Hfe 


100 


200 






VcE - 5V 












IC= 100 mA 


BVcEO 


30 


50 




V 


IC- 1 mA 


bveco 


7 


10 




V 


ic* IOOmA 


bvcbo 


70 


90 




V 


Ic = 10mA 


•ceo 




5 


50 


nA 


VcE = 10 V 


Coupled Characteristics 












VCE(set) 






0.4 


V 


Ip = ± 16 mA 












IC = 2 mA 


DC Current Transfer Ratio (CTR) 










50 


150 




% 


Ip = ± 10 mA 












VcE = 10 V 


Symmetry 












CTR@+10mA 


0.33 


1.0 


3.0 






CTR '@ -10 mA 






Input to Output 












Isolation Voltage 


5000 






V 


D.C. 
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TYPICAL OPTO-ISOLATOR CHARACTERISTIC CURVES 



FIGURE 1. INPUT 
CHARACTERISTICS 



-2.0 -1.0 1 
INPUT VOLTAGE - 



FIGURE 2. TRANSFER 
CHARACTERISTICS 




.01 .05.1 .5 1 510 50100 
COLLECTOR-EMITTER VOLTAGE - Vgg (V) 



FIGURE 3. OUTPUT VS. 
INPUT CURRENT 
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FIGURE 4. OUTPUT 
CHARACTERISTICS 
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FIGURE 5. DARK CURRENT 
VS. TEMPERATURE 




75 100 
CASE TEMPERATURE (°C) 



FIGURE 6. SYMMETRY 
CHARACTERISTICS 
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Iitronix cny 18 series 

A Siemens Company 

SINGLE CHANNEL 
PHOTOTRANSISTOR OPTO-ISOLATOR 




FEATURES 

• TO-72 Metal Case Package 

• Current Transfer Ratio, 4 Groups 

CNY 18-2, 16 to 32% 
CNY 18-3, 25 to 50% 
CNY 18-4, 40 to 80% 
CNY 18-5, 63 to 125% 

DESCRIPTION 

The optically coupled isolator CNY 18 uses 
as emitter a GaAs infrared emitting diode 
which is optically coupled with a silicon 
planar phototransistor acting as detector. 
The component is incorporated in an 
18 A DIN 41876 (TO-72) case. The col- 
lector of the phototransistor is electrically 
connected to the metal case. 

The coupling device is suitable for signal 
transmission between two electrically sep- 
arated circuits. The potential difference 
between the circuits to be coupled is not 
allowed to exceed the maximum permis- 
sible insulating voltage. 



Package Dimensions in Inches (mm) 



(0,45) 




C connected to case 



Maximum Ratings 

Emitter (GaAs infrared emitting diode) 



Reverse voltage 


Vb 


3 


V 


Forward current 


If 


60 


mA 


Surge current (ti 10 |is) 


Irs 


1.5 


A 


Power dissipation 


Ptot 


100 


mW 


Detector (Si phototransistor) 








Collector-emitter reverse voltage 


VCEO 


1 32 


1 ^ 


Collector current 




100 


mA 


Power dissipation 


Ptot 


1 150 


1 mW 


Coupler 








Storage temperature 




-55 to +125 


"C 


Operating temperature 


Tamb 


-55 to +100 


"C 


Soldering temperature in a 2 mm distance from 








the case bottom 3 s) 


Ts 


230 


"C 


isolation voltage 








(between emitter and detector referred to 








standard climate 23/50 DIN 50014; 


Vi, 


500 


V 



leakage path 0.35 mm min; 
air path 0.35 mm min) 

Tracking resistance: Group III (KG ^ 600) in accordance with VDE 110 S 6, table 3 and 
DIN 53 480/ VDE 0330, part 1. 

DIN standard specification and/or VDE instructions under consideration; as to the nominal 
Isola ion voltage VDE decision 69 or VDE OHO and 0160 applies. 

Characteristics (7"amb = 25° C) 

Emitter (GaAs infrared emitting diode) 



Forward voltage (If = 60 mA) 


Vf 


1.25 (^1.7) 


V 


Breakdown voltage (/r = 100 ►iA) 


Vbr 


30 1^4) 


V 


Reverse current (Vr = 3 V) 


/r 


0.01(^10) 


HA 


Capacitance ( Vr = V; f = 1 MHz) 


Co 


50 


pF 


Detector (Si phototransistor) 








Collector-emitter leakage current ( Vce = 10 V) 


^CEO 


2(2100) 


nA 


Collector-emitter capacitance 








(VcE = 0V;f = 1MHz) 


CCE 


10 


pF 


Coupler 








Collector-emitter saturation voltage 








[If = 10 mA; /c = 1 mA) 


VcE-t 


0.1 (^0.2) 


V 



Coupling capacitances {f = 1 MHz) 

Infrared emitting diode Phototransistor 

Anode-cathode ► Emitter-collector. 

short-circuited short-circuited 

Anode-cathode ► Collector 

short-circuited (emitter conn, to frame) 

Anode-cathode ► Emitter 

short-circuited (collector conn, to frame) 



Ck 


1.4 


pF 


Ok 


1.1 


pF 


Ck 


0.1 


pF 



The couplers are grouped i 

VcE = 5V. 



accordance with their current ratio Jc. at If 



Group 


CNY 18-2 


CNY 18-3 


CNY 18-4 


CNY 18-5 




/c 


16 to 32 


25 to 50 


40 to 80 


63 to 125 


% 


If 













Specifications are subject to change without notice. 
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Rrm 



47 



If = 10 mA 
VcE = 5V^ 
"•"8016 = 25 'C 

Switching Times 

Load Resistance (RJ 75 A 

Delay Time (y 3.2(<4.6)/tS 

Rise Time (tr) 2(s3)/iS 

Storage Time (tg) 3.0 ( < 4.0) ns 

Fail Time (tf) 2.5(s3.3)ms 

Cut Off Frequency (fg) 250 l<Hz 



Forward voltage 1^ = f (VV) 




JL 

*F25* 1.2 

1 

0.8 
0.6 
0.4 
0.2 





-30 -20-10 10 20 30 40 50 60 70 80 90 100 
►i-A 



CapacitancaC = f (V'r) 




Collactor-omittar capacitance 



Crj 14 
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Iitronix 

A Siemens Company 



IL-100 



VERY HIGH SPEED 
THREE STATE 
OPTO-ISOLATOR 




FEATURES 

• Very High Speed — 65 n-sec typ. prop. 

delay 

• Faraday Siiielded Photodetector for 

improved Common iVIode Rejection 

• DTL/TTL Compatibie -5V supply 

• Tliree State Output Logic for Multi- 

plexing 

• Built-in Schmitt Trigger to Avoid 

Oscillation 

• Underwriters Lab Approval #E52744 
DESCRIPTION 

IL-100 is an optically coupled pair employ- 
ing a Gallium Arsenide Phosphide LED 
and a silicon monolithic integrated circuit 
including a photodetector. High 
speed digital information can be transmit- 
ted by the device while maintaining a 
high degree of electrical isolation between 
input and output. The IL-100 can be used 
to replace pulse transformers in many 
digital interface applications. A built-in 
Schmitt Trigger provides hysteresis to 
reduce the possibility of oscillation. 



Package Dimensions (inches/mm) 





(9.65) 
(10 16) 
.400 

Pi 


L 


o 


(6,10) 




(6.60) 
260 




.0.0 



NC 

ANODE 

CATHODE 

NC 
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Vo 
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Recommended Operating Conditions 

Min. Nom. Max. Units 

Logical (1) Input Current - Ijn (1)0 10 mA 

Supply Voltage - Vcc 4.5 5.0 5.5 V 

Fan-Out - N (TIL Load) 10 

Operating Temperature Range - T^ 25 70 °C 

Absolute Maximum Ratings 

Storage Temperature -55°C to +1 25°C 

Operating Temperature 0°C to +70°C 

Lead Solder Temperature 260°C for 10 Sec. 

Input Diode 

Forward DC Current 10 mA 

Reverse Voltage 5V 

Output - IC 

Supply Voltage - Vqc 7V 

Enable Input Voltage - Vg 5.5V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current - IC 100 mA 

Output Collector Power Dissipation 100 mW 

Output Collector Voltage - Vqut 7V 

Isolation Voltage (Input-Output) 2500V 

Electrical Characteristics 

Over Recommended Temperature (T^ = 0°C — 70°C) 

Test 

Parameter Min. Typ. Max. Units Conditions Fig. Note 

Ijn (1): Logic (1) Input • 
Current to Ensure 

Logic (0) Output 5 mA 1 .2 - 

Ijn (0): Logic (0) input 
Current to Ensure 

Logic (1) Output 250 /uA 1.2 - 

Vq (1): Logic (1) Gate 

Voltage 2.0 V - - 

Vq (0): Logic (0) Gate 

Voltage .8 V - - 

lout (off) -IOOmA + 100/LtA Vcc = 5.5V, 

Vo = 1.5V 
Vg =0V 
'in = 0, 10mA 

Specifications subject to change without notice. 
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Electrical Characteristics (Continued) 

Over Recommended Temperature (T^ = O^'C — 70°C) 



out (0): Logic (0) 
Output Voltage 



Test 

Min. Typ. Max. Units Conditions Fig. Note 

.35 .6 V Vcc = 5.5V, 
Vq = 2.4 V 
lin = 5 mA, 
lout (Sinking) = 
16 mA 



Iq (0): Logic (0) Gate 
Current 

Ig (1): Logic (1) Gate 
Current 

Icc (1): Logic (1) 
Supply Current 



Icc (0): Logic (0) 
Supply Current 



•cc 



-1.6 -2.0 mA Vcc = 5.5V, 
Vq = 0.5 V 

mA Vcc = 5.5V, 

Vq = 2.4V 

18 22 mA Vcc = 5.5V, 
Vq = 0.5 V, 
lin = 

18 22 mA Vcc = 5.5V, 
Vq = 0.5V, 
lin = 10 mA 

13 16 Vcc = 5.5, 

Vq = 2.4V, 
lin =0 

17 21 Vcc = 5.5, 

Vq = 2.4V, 
lin = 10 mA 



Electrical Characteristics— Input-Output at Tp^ = 25°C 

Test 

Parameter Symbol Min. Typ. Max. Units Conditions Fig. Note 

Insulation Vol- 
tage (Input- 
Output) BV,^ 2500 V - 5 

Resistance (In- 

put-Output)R|.o 1012 J2 V|.o = 500V - 5 

Capacitance 
(Input-Out- 
put) C,.o 0.5 0.8 pF f = 1MHz - 5 

Common Mode 
Rejection 
Voltage to 
Logical (0) 

Level CMRV(I) 60 VAC p-p f= lOMHz 

Rl = 35012, - 6 
Vout(nnin.)= 

2V, 
lin = mA 

Common Mode 
Rejection 
Voltage to 
Logical (1) 

Level CMRV (0) 



Current Trans- 
fer Ratio CTR 



Switching Characteristics at Ta = 25°, Vcc = 5V 



VAC p-p f= 10MHz 
Rl = 350n, 
Vout(max.)= 

0.6V, 
lin = 7.5 mA 

% Ijn = 5.0 mA, 
Vcc = 5V, 
Ri = 10012 



Parameter Min. 

tpd(l): Propagation 
Delay Time to 
Logical (1) Level 



tpd(O): Propagation 
Delay Time to 
Logical (0) Level 



tp-tp: Output Rise-Fall 
Time (10-90%) 



tG(1): Propagation 
Delay Time of Gate 
from Vg(1) to Vq (0) 



tG(0): Propagation 
Delay Time of Gate 
from Vg(0) to Vg(1) 



Typ. Max. Units Conditions Fig. Note 



75 ns Rl = 35012, 
Cl = 15pF, 
lin = 7.5 mA 



ns Rl : 
Cl = 



35012, 
15pF, 
7.5 mA 



ns Rl = 35012, 
Cl = 15pF, 
lin = 7.5 mA 



ns R| 
Cl 



350li, 
15pF, 
lin = 7.5 mA, 
Vg(1) = 2V, 
Vg(0) = 0.5V 



ns Rl = 35012, 
Cl = 15pF, 
lin = 7.5 mA, 
Vg(1) = 2V, 
Vg(0) = 0.5V 



Electrical Characteristics— Input Diode at Ta = 25°C 

Test 

Parameter Symbol Min. Typ. Max. Units Conditions Fig. Note 

Forward 

Voltage Vp 1.2 1.5 1.75 V Ijn = 10 mA i 8 

Reverse Break- 
down Voltage VgR 5 V Ir = lO/LtA - - 

Capacitance Cin 25 pF V = 0, 

f=1MHz 



Operating Procedures and Definitions 

Logic Convention. The IL-100 is defined in terms of positive logic. 
Bypassing. A ceramic capacitor (.01/l/F min.) should be connected from 
pin 8 to pin 5. Its purpose is to stabilize the operation of the switching 
amplifier. Failure to provide the bypassing may impair the switching 
properties. 

Polarities. All voltages are referenced to network ground (pin 5). Current 

flowing toward a terminal is considered positive. 

Gate Input. No external pull-up required for a logic (1 ). 



The tpdd ) propagation delay is measured from the 3.75 mA point on the trailing 
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse. 
The tp(j(0) propagation delay is measured from the 3.75 mA point on the input 
pulse to the 1.5V point on the leading edge of the output pulse. 
The tQd ) gate propagation delay is measured from the 1.5V point of the trailing 
edge of the input pulse to the 1.5V point on the trailing edge of ijhe output pulse. 
The tG(0) gate propagation delay is measured from the 1.5V point on the input 
pulse to the 1.5V point on the leading edge of the output pulse. The input diode 
is DC biased to 10 mA [lind)). 

Pins 2 and 3 shorted together, and pins 5, 6, 7, and 8 shorted together. 
CMRV (1 ) is the maximum tolerable common mode voltage to assure that the 
output will remain in a logic (1 ) state (Vout > 2.0V). CMRV (0) is the maximum 
tolerable common mode voltage to assure that the output will remain in a logic 
(0) state (Vout < 0.6V). 

DC Current Transfer Ratio is defined as the ratio of the output collector current 
to the forward bias input current times 100%. 

At 10 mA Vp decreases with increasing temperature at the rate of 1.6mV/°C. 
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PULSE 




GENERATOR 


c 


Zo =5on 




tR = 5ns 







Vcc jy 



MONITORING 47n> 

NODE < 

'Cl is approximately 15pF, which includes 
probe and stray wiring capacitance. 



3 ^ 

GND D" 



-L.OI/jF > Rl 

BYPASS < OUTPUT Vou. 

MONITORING 
NODE 



350mV (l,n = 7.5mA) 
175mV (l,n = 3.75mA) 



-1.5V 
- Vou,(0) 




■^o— — oChan A 

rj^>o— -o Chan B 
— 0+5V 



to (0) = 70ns (delay in response 
to logic input) 

— »j h— to (1 ) = 70 ns (delay in response to logic 1 input) 



Test Circuit for tpd(O) and tpd(1). 



Response Delay Between TTL Gates. 



INPUT Ve 

MONITORING NODE 



PULSE 
GENERATOR 
Zo =50n 
tp = 5 ns 



7.5mA 



4 



VccB- 



GND TJ" 



Cl*4^ NODE 



INPUT 



*Cl is approximately 15pF, which includes 
probe and stray wiring capacitance. 

^ 3 Ov 

V 

(0)^' — JtEll)}^ 



OUTPUT Vo„, 
5 MONITORING 



-1.5V 
-Vo.,(0) 



Test Circuit for tg (0) and tg (1). 



^ 1000 

if 





CMRV (0) 
lin = 7.5mA 






CMRV (1)^ 
lin = 0mA 




1 1 1 1 


1 1 1 1 


MM 



1.0 10 
Frequency MHz 



tl 



3- 
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BYPASS S^^^" 



Typical Common Mode Rejection Characteristics/Circuit 
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0.5 1.0 1.5 

Vp - INPUT DIODE FORWARD VOLTAGE - VOLTS 

Input Diode Forward Characteristic 

Figure 1 

TRUTH TABLE (Positive Logic) 



Input* 


Enable 


Output 


1 


1 








1 


.1 


1 





off 








off 



•See definition of terms for 
logic state. 
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Input-Output Characteristics 

Figure 2 
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Iitronix 

A Siemens Company 




FEATURES 

• High Speed — 100 n-sec typ. prop. 

delay 

• Faraday Shielded Photodetector for 

Improved Common Mode Rejection 

• DTL/TTL Compatible -5V supply 

• Three State Output Logic for IVIulti- 

plexing 

• Built-in Schmitt Trigger to Avoid 

Oscillation 

• Underwriters Lab Approval #E52744 
DESCRIPTION 

IL-101 is an optically coupled pair employ 
ing a Gallium Arsenide Phosphide LED 
and a silicon monolithic integrated circuit 
including a photodetector. High speed 
digital information can be transmittetl 
by the device while maintaining a high 
degree of electrical isolation between 
input and output. The IL-101 can be 
used to replace pulse transformers in 
many digital interface applications. A 
built-in Schmitt Trigger provides hyster- 
esis to reduce the possibility of oscillation. 



IL-101 

HIGH SPEED 
THREE STATE 
OPTO-ISOLATOR 



Package Dimensions (inches/mm) 




Absolute Maximum Ratings 

Storage Temperature -55°C to +1 25°C 

Operating Temperature 0°C to +70°C 

Lead Solder Temperature 260° C for 10 Sec. 

Input Diode 

Forward DC Current 10 mA 

Reverse Voltage 5V 

Output - IC 

Supply Voltage - Vqc 7V 

Enable Input Voltage ■ Vg 5.5V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current - IC 100 mA 

Output Collector Power Dissipation 100 mW 

Output Collector Voltage - Vqut 7V 

Isolation Voltage (Input-Output) ■ DC 1500V 



Electrical Characteristics 

Over Recommended Temperature (T^ = 0°C — 70°C) 

Test 

Parameter Min. Typ. Max. Units Conditions Fig. Note 

Ijn (1): Logic (1) Input 
Current to Ensure 

Logic (0) Output 5 mA 1 - 

lin (0): Logic (0) Input 
Current to Ensure 

Logic (1) Output 250 /iA 1 - 

Vg (1): Logic (1) Gate 

Voltage 2.0 V - - 

Vg (0): Logic (0) Gate 

Voltage .8 V - - 

Vout (0): Logic (0) 

Output Voltage .35 .6 V Vqc = 5.5V, 

Vg=2.4V, 
'in = 5 mA, 
lout (Sinking) = 
16 mA 

Ice 18 22 mA Vcc = 5.5V 

Vq = 0.5 V 
Ijn = 0.10 mA 

Specifications subject to change without notice. 
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Switching Characteristics at Ta = 25°, Vcc = 5V 

Test 

Parameter Min. Typ. Max. Units Conditions Fig. Note 

tpdd): Propagation 



Delay Time to 
Logical (1) Level 



tpd(O): Propagation 
Delay Time to 
Logical (0) Level 



tR-tp: Output Rise-Fall 
Time (10-90%) 



100 200 ns Rl = 350J2, 
Cl = 15pF, 
lin = 7.5 mA 



100 200 ns Rl = 350J2, 
Cl = 15pF, 
tin = 7.5 mA 



1 



15 



ns Rl = 35012, 
Cl = 15pF, 
Ijn = 7.5 mA 



Electrical Characteristics— Input-Output at = 25° C 

Test 

Parameter Symbol Min. Typ. Max. Units Conditions Fig. Note 

Insulation Vol- 
tage (Input- 
Output) BVi^ 1500 V - 3 

Resistance (In- 

putOutput)Ri.o 1012 Q, Vi.o = 500V - 3 

Capacitance 
(Input-Out- 
put) Ci.o 0.5 0.8 pF f=lMHz - 3 



PULSE 
GENERATOR 
Zo =50J2 
tR = 5 ns 



INPUT 



Vcc 



3- 

GND D- 



MONITORING 47^5 

NODE < 

*Cl is approximately 15pF, which includes ■=• 
probe and stray wiring capacitance. 

350mV {li„ = 7.5mA) 



OUTPUT Vou, 
o MONITORING 
NODE 



-1.5V 
-Vou.lO) 



Test Circuit for tpj (0) and tpj (1). 

Fig. 1 

TRUTH TABLE (Pbsitive Logic) 



Input* 


Enable 


Output 


1 


1 








1 


1 


1 





off 








off 



•See definition of terms for 
logic state. 



Electrical Characteristics— Input Diode at Ta = 25°C 

Test 

Parameter Symbol Min. Typ. Max. Units Conditions Fig. Note 

Forward 

Voltage Vp 1.2 1.5 1.75 V lin = 10mA - 4 

Reverse Break- 
down Voltage Vbr 5 V Ir = IOmA - - 

Capacitance C,n 10 pF V = 0, 

f=lMHz 



Operating Procedures and Definitions 

Logic Convention. The IL-101 is defined in terms of positive logic. 
Bypassing. A ceramic capacitor {.OI/uF min.) should be connected from 
pin 8 to pin 5. Its purpose is to stabilize the operation of the switching 
amplifier. Failure to provide the bypassing may impair the switching 
properties. 

Polarities. All voltages are referenced to network ground (pin 5). Current 

flowing toward a terminal is considered positive. 

Gate Input. No external pull-up required for a logic (1 ). 

NOTES: 

1 . The tp£j(1 ) propagation delay is nneasured from the 3.75 mA point on the trailing 
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse. 

2. The tp(j(0) propagation delay is measured from the 3.75 mA point on the input 
pulse to the 1 .5V point on the leading edge of the output pulse. 

3. Pins 2 and 3 shorted together, and pins 5, 6, 7, and 8 shorted together. 

4. At 10 mA Vp decreases with increasing temperature at the rate of LGmV/^C. 
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litronix IL-CT6 

A Siemens Company 

DUAL PHOTOTRANSISTOR 
OPTO-ISOLATOR 




FEATURES 

• Two Isolated Channels Per Package 

• 1500V Isolation 

• 50% Typical Current Transfer Ratio 

• 1 nA Typical Leakage Current 

• Direct Replacement For MCT6 

• Underwriter Lab Approval #E52744 

DESCRIPTION 

The IL-CT6 is a two channel opto isolator 
for high density applications. Each channel 
consists of an optically coupled pair employ- 
ing a Gallium Arsenide infrared LED and a 
silicon NPN phototransistor. Signal infor- 
mation, including a DC level, can be trans- 
mitted by the device while maintaining a 
high degree of electrical isolation between 
input and output. The IL-CT6 is 
especially designed for driving medium-speed 
logic, where it may be used to eliminate 
troublesome ground loop and noise problems. 
It can also be used to replace relays and 
transformers in many digital interface appli- 
cations, as well as analog applications such 
as CRT modulation. 



Package Dimensions in Inches (mm) 





(9-65) 
(10.16) 
.400 


t 

.240 
(6.10) 
(6.60) 

.260 





.040 
(1.02) 
(1.27)-* 

.050 


W 


f 






Pin Configuration 




LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 



FUNCTION 



ANODE 

CATHODE 

CATHODE 

ANODE 

EMITTER 

COLLECTOR 

COLLECTOR 

EMITTER 



255 



MAXIMUM RATINGS 

Maximum Temperatures 

Lead Temperature (Soldering, 10 seconds). . 
Input Diode (each channel) 

Peak Forward Current (I/us pulse, 36o pps) 

Derate Linearly From 25° C 

Output Transistor (each channel) 

Pnllprtnr Current 






-55°C to +150°C 
-55°C to +100°C 
260° C 

60 mA 

3A 

100 mW 

1.3 mW/°C 

150 mW 

-2 mW/°C 

30 mA 


Coupled 

Input to Output Breakdown Voltage 1500 Volts DC 

Total Package Power Dissipation @ 25°C Ambient 400 mW 

Derate Linearly From 25°C 5.33 mW/°C 

ELECTRO-OPTICAL CHARACTERISTICS (25''C Free Air Temperature Unless Otherwise Specified) 


Parameter 


Min 


Typ Max 


Units 


Test Conditions 


Input Diode 










Rated Forward Voltage 




1.25 1.50 


V 


If = 20 mA 


Reverse Voltage 


3.0 


5.0 


V 


Ir = 10//A 


Reverse Current 




0.001 10 


MA 


Vr = 3.0 V 


Junction Capacitance 




100 


PF 


Vf =0V 


Output Transistor 










Breakdown Voltage, 










Collector to Emitter 


30 


65 


V 


Ic = 1 .0 mA 


Emitter to Collector 


7.0 


10 


v 


U = 100 liA 


Leakage Current, 




1.0 100 


nA 


VcE = 10V 


Collector to Emitter 










Capacitance Collector to 




8.0 


pF 


VcE = OV 


Emitter 










Coupled 










DC Current Transfer Ratio 


20 


50 


% 


VcE = 10V, If = 10mA 


(Ic/If) 










Saturation Voltage — 




0.40 


V 


Ic = 2.0 mA, Ip = 16 mA 


Collector to Emitter 










Isolation Voltage 


1500 


2500 


VDC 


t = 1 Minute 


Isolation Resistance 




1011 




V,.o =500 V 


Isolation Capacitance 




0.5 


pF 


f = 1.0MHz 


Breakdown Voltage — 




1500 


V 


Relative Humidity = 40% 


Channel-to-Channel 










Capacitance Between 




0.4 


pF 


f = 1.0 MHz 


Channels 










Bandwidth 




150 


KHz 


Ic = 2.0 mA, Vcc = 10V 










Rl = 100^2 


Switching Times, Output Transistor 










Non-Saturated Rise Time, 




2.4 


/is 


Ic = 2.0 mA, VcE = 10V 


Fall Time 








Rl = 10012 


Non-Saturated Rise Time, 




15 


MS 


Ic = 2.0 mA, VcE = 10V 


Fall Time 








RL = 1.0Kn 


Saturated Turn-On Time 




5.0 


jUS 


Rl =2.0 kf2. If = 15 mA 


(From 5.0 V to 0.8 V) 










Saturated Turn-Off Time 




25 


MS 


Rl =2.0 If =15mA 


(From Saturation to 2.0V) 










Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC 
CURVES FOR EACH CHANNEL 



FIGURE 1. I-V CURVE 
OF PHOTOTRANSISTOR 



FIGURE 2. I-V CURVE 
IN SATURATION 



FIGURES. CTR VS 
FORWARD CURRENT 




COLLECTOR VOLTAGE 



FIGURE 4. CURRENT 
TRANSFER RATIO VS 
TEMPERATURE 









HIGH CURRENT 
^RANSFER RATIO 










LOW CU 
TRANSF 

1 


RRENT^^ 
ER RATIO 


CTR = p 


If = 10 IDA 
Vcc = 10V 

1 1 1 



) 40 20 20 40 60 80 100 
AMBIENT TEMPERATURE TO 



FIGURE 5. I-V CURVE OF 
LED VS TEMPERATURE 



FIGURE 6. LEAKAGE 
CURRENT VS TEMPERATURE 
VS COLLECTOR VOLTAGE 




FORWARD CURRENT 



20 30 40 50 60 70 80 90 100 
AMBIENT TEMPERATURE -Ta TO 



FIGURE 7. SWITCHING 
TIME VS COLLECTOR 
CURRENT 




CIRCUIT USED TO OBTAIN SWITCHING 

.1 1 10 TIME VS COLLECTOR CURRENT PLOT 



COLLECTOR CURRENT - Ic (mA) 
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Iitronix 

A Siemens Company 



ILD-506 

DUAL PHOTOTRANSISTOR OPTO-ISOLATOR 




FEATURES 

• Two Isolated Channels Per 
Package 

• 5000 V Isolation 



50% Typical Current 
Transfer Ratio 

1 nA Typical Leakage Current 
Replacement for MCT6 
Underwriters Lab Approval #E52744 



DESCRIPTION 

The IL-506 is a two-channel opto- 
isolator for high density applications. 
Each channel consists of an optically 
coupled pair employing a gallium 
arsenide infared LED and a silicon 
NPN phototransistor. Signal 
information, including a DC level, can 
be transmitted by the device while 
maintaining a high degree of electrical 
isolation between input and output. 
The IL-506 is especially designed for 
driving medium-speed logic, where it 
may be used to eliminate troublesome 
ground loop and noise problems. It 
can also be used to replace relays and 
transformers in many digital interface 
applications, as well as analog 
applications such as CRT modulation. 



Package Dimensions in Inches (mm) 





LED CHIPS ON PINS 2 AND 3 
PT CHIPS ON PINS 6 AND 7 



PIN NO. 

1 

2 
3 
4 
5 
6 
7 
8 



FUNCTION 

ANODE 

CATHODE 

CATHODE 

ANODE 

EMITTER 

COLLECTOR 

COLLECTOR 

EMITTER 



Specifications subject to change without notice. 
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Maximum Ratings 

Maximum Temperatures 

Storage Temperature -SS'Cto +150"'C 

Operating Temperature -55°Cto +100°C 

Lead Temperature (Soldering, 10 seconds) 260 "C 

Input Diode (Each Channel) 

Rated Forward Current, DC 60 mA 

Peak Forward Current (1 ^s pulse, 300 pps) 3 A 

Power Dissipation @ 25 °C Ambient 100 mW 

Derate Linearly from 25 "C 1.3 mW/°C 

Output Transistor (Each Channel) 

Power Dissipation @ 25 °C Ambient 150 mW 

Derate Linearly from 25 °C 2 mW/^C 

Collector Current 30 mA 

Coupled 

Input-to-Output Breakdown Voltage 5000 VDC 

Total Package Power Dissipation @ 25 "C Ambient 400 mW 

Derate Linearly from 25 °C 5.33 mW/°C 



Eiectro-Opticai Cliaracteristics (@ 25 ''0 Free Air Temperature Unless Otherwise Specified) 



Parameter 


IVlin 


Typ 


Max 


Units 


Test Conditions 


Input Diode 












Rated Forward Voltage 




1.25 


1.50 


V 


Ip = 20 mA 


Reverse Voltage 


3.0 


5.0 




V 


Ir = 10 /iA 


Reverse Current 




0.001 


10 


mA 


Vr = 3.0 V 


Junction Capacitance 




100 




dF 


Vf = OV 


Output Transistor 












Breakdown Voltage, 












Collector-to-Emitter 


30 


50 




V 


lc = 1.0 mA 


Emitter-to-Collector 


7.0 


10 




V 


Ie = 100 /iA 


Leakage Current, 












Collector-to-Emitter 




1.0 


100 


nA 


VcE = 10 V 


Capacitance, 












Collector-to-Emitter 




8.0 




PF 


VcE = OV 


Coupled 












DC Current Transfer Ratio 
(Ic/'f) 


20 


50 




% 


VcE = 10 V, If = 10 mA 


Saturation Voltage — 












Collector-to-Emitter 




0.25 


0.40 


V 


lc = 2.0 mA, If = 16 mA 


Isolation Voltage 


5000 


7000 




VDC 


t = 1 Minute 


Isolation Resistance 




10^2 




i2 


V|.o = 500 V 


Isolation Capacitance 




0.5 




pF 


f = 1.0 MHz 


Breakdown Voltage — 












Channel-to-Channel 




2500 




VDC 


t = 1 Minute 


Capacitance Between Channels 




0.4 




pF 


f = 1.0 MHz 


Bandwidth 




150 




kHz 


lc = 2.0 mA, Vcc = 10V 
RL = 100i2 


Switching Times, Output Transistor 










Non-Saturated Rise Time, 
Fall Time 




2.4 




fiS 


lc = 2.0 mA, VcE = 10V 
RL = 100i2 


Non-Saturated Rise Time, 




15 




fxS 


lc = 2.0 mA, VcE = 10V 


Fall Time 






Rl = 1.0 kfi 


Saturated Turn-On Time 
(From 5.0 V to 0.8 V) 




5.0 




,iS 


Rl = 2.0 kl2, If = 15 mA 


Saturated Turn-Off Time 
(From Saturation to 2.0 V) 




25 




fiS 


Rl = 2.0 kJ2, If = 15 mA 



Specifications subject to change without notice. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTIC 
CURVES FOR EACH CHANNEL 



FIGURE 1. 1-V CURVE 
OF PHOTOTRANSISTOR 



FIGURE 2. I V CURVE 
IN SATURATION 



FIGURE 3. CTR VS 
FORWARD CURRENT 



CTR = 50% 
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F = 10 m 

















COLLECTOR VOLTAGE - Vce (V) 




FORWARD CURRENT 



FIGURE 4. CURRENT 
TRANSFER RATIO VS 
TEMPERATURE 




60 40 20 20 40 60 80 100 
AMBIENT TEMPERATURE (°C) 



FIGURES. I-V CURVE OF 
LED VS TEMPERATURE 




FIGURE 6. LEAKAGE 
CURRENT VS TEMPERATURE 
VS COLLECTOR VOLTAGE 
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FEATURES 

• IR Emitter and NPN 
Phototransistor Detector 

• High Sensitivity 

• Designed for Short Distances 
Up to 5 mm 

DESCRIPTiON 

The SFH 900 is a reflex light barrier for 
short distances, operating in the 
infrared range, which includes a GaAs 
IRED as transmitter and an NPN 
phototransistor with a high 
photosensitivity as receiver. Both 
components are manufactured in 
modern strip-line technique and are 
mounted side-by-side in a plastic 
package. A daylight filter screens 
against undesired light effects. 

The miniature reflex light barrier Is 
designed for applications in Industrial 
and entertainment electronics, e.g., as 
position reporting device and end 
position switch, for speed monitoring 
or in general, as a feeler element In 
various types of motion transmitters. 



SFH 900 

MINIATURE LIGHT REFLECTION 
EMITTER/SENSOR 
PRELIMINARY 



Paclcage Dimensions in inches (mm) 




IVIaximum Ratings 

Emitter (QaAs Infrared Diode) 

Reverse Voltage (Vr) 6 V 

Forward Current (Ip) 60 mA 

Surge Current (ips),t = 10 Ais 1-5 A 

Power Dissipation (Ptot).Tamb = '*0°C 100 mW 

Detector (Silicon Phototransistor) 

Collector-Emitter Voltage (Vceq) ^° ^ 

Emitter-Base Voltage (Vgeo) ^ ^ 

Collector Current (Jce) ^0 mA 

Power Dissipation (Pjot) 100 mW 

Pacl(age 

Storage Temperature (Tstor) -40 to +100 °C 

Operating Temperature (Tamb) +^00'C 

Junction Temperature (Tj) 100'C 

Soldering Temperature (Tg) 

2 mm From Case Bottom, t< 3s 260 "C 

Power Dissipation 150 mW 

Characteristics (Tg^b = 25 °C) 

Emitter (GaAs Infrared Diode) 

Forward Voltage (Vp), 1 p = 60 m A 1 .25 ( < 1 .65) V 

Breakdown Voltage (VgR) 30 (>6) V 

Reverse Current (Ir), Vr = 3 V 01 ( < 10) /lA 

Capacitance (Cq) 

(VR = 0V;f = 1 MHz) 40 pF 

Thermal Resistance (RthJL) 

Detector (Silicon Phototransistor) 

Capacitance (Vce = 5 V; f = 1 MHz) 

CcE 11 PF 

CcB ~ 15 pF 

Ceb 16 pF 

Thermal Resistance (RthjU 

Pacl(age 

Collector-Emitter Leakage Current (IcEO) 

(Vce = 10 V) 20(<200)nA 

Photo Current (Ip) 

(Vce = 5 V; Ee = 0.5 mW/cm^ < 3 mA 



Specifications subject to change without notice. 
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MAXIMUM PERMISSIBLE 
FORWARD CURRENT 

lF = f(T) 




700 800 900 1100 1000 1200 nm 



PHOTOCURRENT INDEPENDENT 
ON SPACING OF MEDIUMS 

lp = f(cl) 



60 



40 



20 








50 100 °C 
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INFRARED EMITTERS 



Package 
Type 


Package Outline 


D 

Part IM umber 


Half Angle 


Radiant 
Intensity 
•e(mW/sr)Typ @ (mA) 


Page 


TO-18 
Dome 
Glass Lens 




CQY17-4 


15° 


10-20 


100 


265 








COY 17-5 


15-30 








SFH401-1 


6.3-1 2.5 


267 




SFH401-2 


10-20 




CFH401-3 


16-32 


TO-18 
Round 
Glass Lens 




CQY77-1 


6° 


8-16 


269 








CQY77-2 


12.5-25 




CQY77-3 


20-40 




SFH400-1 


12.5-25 


271 




SFH400-2 


20-40 


SFH400-3 


32^64 


TO-18 
Flat 

Glass Lens 




CQY78-1 


40° 


1.0-2.0 


273 


. r ) 


^\ 


CQY78-2 


1 .6-3.2 




CQY7o-3 


2.5-5.0 






SFH402-1 


1 .6-3.2 


275 






Or n*TW^-^ 


2.5-5.0 




SFH402-3 


4.0-8.0 


Modified 
TO-18 
Glass Lens 








LD242-1 


60° 


2.5-5.0 


281 




Hh 


LD242-2 


4.0-8.0 




LD242-3 


6.3-12.5 


T1% 
Plastic 






) 


LD271 


25° 


10-15 


100 


277 






LD271H 


>16 






LD271A 


>7 


T1 

3mm 
Plastic 


. r 


=D 


SFH409 


30° 


>5 


100 


279 
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INFRARED EMITTERS 



Package 
Type 


Package Outline 


Part Number 


Half Angle 


Radiant 
Intensity 
•e(mW/sr)Typ @ (mA) 


Page 


TO-46 
Flat Plastic 
Package 






SFH404 


60** 


output rad. 
power 
approx. 
lOOjuW 


80 


283 


TO-46 


D 




SFH407-1 




0.4-0.8 


100 


285 


SFH407-2 


.63-1 .25 


SFH407-3 


1 .0-2.0 


Oval Plastic 
Package 




i ) 


LD273 


25° 


30 


100 


287 


Miniature 
Axial Lead 






IRL-60 


25° 


Total 

external 

radiated 

power 

>400mW 


50 


289 


Miniature 
Radial 
Lead 1mm 
Pkg. Width 




in 


SFH405-1 


16° 


1 .0-2.0 


50 


291 


SFH405-2 


1.6-3.2 


SFH405-3 


2.5-5.0 


SFH405-4 


4.0-8.0 


Miniature 
Radial 
Lead 2mm 
rKg. wiutn 






LD261-4 


30° 


2.0-4.0 


293 


LD261-5 


3.2-6.3 


LD261-6 


5.0-10 


2 Diode Array 


r\ r\ r\ r\ r\ r\ 


LD262 


30° 


2.5-8.0 


50 


3 


LD263 


4 


LD264 


5 


- 


1HHHH 


LD265 


6 


LD266 


7 




LD267 


8 


LD268 


9 


LD269 


10 


LD260 
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CQY 17 SERIES 

INFRARED EMITTER 




FEATURES 

• Premium Hi-Rel Device 

• Long Term Stability 

• TO- 18 Size Hermetic Paclcage 

• Dome Glass Lens 

• Narrow Beam, 15^ 

• High Power, Up to 6.3 mW Typical 

DESCRIPTION 

The GaAs infrared emitting diode CQY 17 
is designed to emit radiation at a wave- 
length in the near infrared. The radiation 
emitted is excited by current flowing in 
forward direction and can be modulated. 
The case 18A 2 DIN 41876 (similar to 
TO 18) is closed by a glass lens. The 
cathode terminal is marked by the adjacent 
projection on the rim of the case bottom. 
The anode is electrically connected to the 
case- From /p = 100 mA heat sinks have to 
be used. 



Package Dimensions in Inches (mm) 




Maximum Ratings 



Reverse voltage 


Vr 


4 


V 


Forward current 


/f 


100 


mA 


Surge current (( ^ 10 \xs) 


'FS 


2000 


mA 


Junction temperature 


Tj 


100 


"C 


Storage temperature 


T^or 


-55 to +100 


"C 


Power dissipation (Tc«m = 65°C) 


Ptot 


180 


mW 


Thermal resistance 








Junction to air 




BOO 


K/W 


Junction to case 




180 


K/W 



Characteristics {Tamb = 25*^C) 



Wavelength at peak emission at I^ax 




950 


nm 


Spectral bandwidth at 50% from I^ax 


AA. 


±20 


nm 


Switching times (le from 10% to 90%; If - 100 mA) 


tr:tf 


1 


us 


Capacitance at = V 


Co 


50 


pF 


Forward voltage (/f = 100 mA) 


Vf 


1.35 1.7) 


V 


Breakdown voltage {/r = 100 ^A) 




30 A) 


V 


Reverse current (Vr = 3 V) 


h 


0.01 10) 


^A 


Temperature coefficient of !« or *e 


TC 


-0.55 


%/K 


Temperature coefficient of Vp 


TC 


-1.5 


mV/K 


Temperature coefficient of Apeak 


TC 


0.3 


nm/K 


Half angle 




15 


degrees 



Radiant Power 



Type 

CQY 17 4 



Group 

4>e@«^= 15° 

4>e (Total) 
^^@ip= 15° 
<I»e (Total) 



Min 


Typ 


Max 


Unit 


Test Condition 


1.1 




2.8 


mW 


100mA 




4 




mW 


100 mA 


1.8 




4.5 


mW 


100 mA 




6.3 




mW 


100 mA 



radiation cone qs q function of ttie half angle :f 
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SFH 401 SERIES 

INFRARED EMITTER 




FEATURES 

• TO-18 Hermetic Paclcage 

• Dome Glass Lens 

• Narrow Beam, 15*" 

• Three High Power Intensity Ranges 
SFH 401-1, 6.3 to 12.5 mW 

SFH 401-2, 10 to 20 mW 
SFH 401-3, 16 to 32 mW 

DESCRIPTION 

The SFH 401 GaAs infrared emitting 
diode is designed to emit radiation at 
a wavelength in the near infrared. The 
radiation emitted is excited by current 
fiowing in forward direction and can 
be modulated. The case 18A 2 
DiN41876 (similar to TO-18) is closed 
by a glass lens. The anode terminal is 
marl^ed by the adjacent projection on 
the rim of the case bottom. The 
cathode is electrically connected to 
the case. From Ip = 100 mA heat sinks 
have to be used. 



Package Dimensions in Inches (mm) 



RADIATION EMITTING AREA 0.15 X 0.15 (0.4 X 0.4) 



0.018 
(00.45) 



.571 

(14.5) _ 
(12.5) 
.492 



.204 
(5.2) 
(4.9) 
.193 
y .252 *. 
(6.4) 
(5.7) 
.224 




IVIaximum Ratings 

Reverse Voltage (Vr) 4 V 

Forward Current (ip) 300 mA 

Surge Current (ips). t<1^s 5A 

Junction Temperature (Tj) 100°C 

Storage Temperature Range (Tg) -55 to +100*C 

Power Dissipation (Ptot) 470 mW 

Thermal Resistance 

Junction-to-Air (Rthjamb) -^SO K/W 

Junction-to-Case (Rtujc) 160 K/W 

Characteristics (Tgmb = 25 "C) 

Wavelength at Peak Emission {@ l^^ax)- \eak 950 nm 

Spectral Bandwidth (@ 50% of Imax). *20 nm 

Half-Angle (Limits for 50% 

of Radiant Intensity (I^), v? 15 Degrees 

Switching Times (le from 10% to 90%; 

lF = 100mA), tptf ^ fis 

Capacitance (Vr = V), Cq 40 pF 

Forward Voltage (Vp) 

{lp = 100 mA) 1.35(<1.7) V 

(If = 1 A) 1.9(<2.3)V 

Breakdown Voltage (Ir = 100 ^A, V^r 30 {>4) V 

Reverse Current (Vr = 3 V), Ir 0.01 (< 10) ^A 

Temperature Coefficient of (I© or *e), TC -0.55 %/K 

Temperature Coefficient of (Vp), TC - 1 .5 mV/K 

Temperature Coefficient of (Xpeak). TC 0.3 nm/K 

The diodes are grouped according to their radiant intensity Ig 
at Ip = 100 mA in axial direction. 



Group 


i 


II 


Hi 




Radiant Intensity Ig 


6.3 to 12.5 


10 to 20 


16 to 32 


mW/sr 


*e (Total) typ. 


2.5 


4 


10 


mW 



Specifications subject to change without notice. 
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CQY 77 SERIES 

INFRARED EMITTER 




FEATURES 

• Premium l-ll-Rel Device 

• TO- 18 Size IHermetic Pacloge 

• Long Term Stability 

• Round Glass Lens 

• Very Narrow Beam, 6° 

• High Power, Up to 6.3 mW Typical 

• Very High intensity. Up to 40 mW/sr 



DESCRIPTION 

The GaAs infrared emitting diode CQY 77 
emits radiation at a wavelength in the near 
infrared range. The radiation emitted is 
excited by current flowing in forward direc- 
tion and can be modulated. The case 18 A 
2 DIN 41876 (similar to TO 18) is closed 
by a glass lens. The cathode terminal is 
marked by the adjacent projection on the 
rim of the case bottom. The anode is elec- 
trically connected to the case. From /p = 
100 mA heat sinks have to be used. 



Package Dimensions in Inches (mm) 



.018(0,45) 



.571 (14,5) 
■.492 (12,5)" 



Radiant arsa 016 .016 
.(0,4) "(0,4) 



0.2 .193 ^ 
(5,2) (4,9) 



J.. 




Maximum Ratings 



Reverse voltage 




4 


V 


Forward current 


If 


230 


mA 


Surge current (t ^ 10 ^s) 


ks 


4 


A 


Junction temperature 


Tj 


100 


X 


Storage temperature 




-55 to +100 


"C 


Power dissipation (Tease = 40°C) 


Ptot 


350 


mW 


Thermal resistance 








Junction to air 


'^thJamb 


500 


K/W 


Junction to case 


^thJcase 


180 


K/W 



Characteristics (Tamb ~ 25° C) 



Wavelength at peak emission at Imex 


A.peak 


950 


nm 


Spectral bandwidth at 50% of Imax 


A^ 


±20 


nm 


Half angle 








(limits for 50% of radiant intensity !«) 




6 


degree 


Switching times 








de from 10% to 90%; /f = 100 mA) 


tr! tf 


1 


|iS 


Capacitance ( Vr = V) 


Co 


40 


PF 


Forward voltage (If = 100 mA) 


Vf 


1.35 1.7) 


V 


Breakdown voltage (/r = 100 liA) 


V'br 


30 (i 4) 


V 


Reverse current (Vr = 3 V) 


/r 


0.01 (S 10) 


HA 


Temperature coefficient of !« or </>e 


70 


-0.55 


%/K 


Temperature coefficient of Vf 


TO 


-1.5 


mV/K 


Temperature coefficient of A.peak 


TO 


0.3 


nm/K 



Radiant Intensity & Power 



Type 


Group 


MIn 


Typ 


Max 


Unit 


Test Condition 


CQY 77-1 


Intensity 1, 


8 




16 


mW/sr 


100 mA 




*e (Total) 




2.5 




mW 


100 mA 


CQY 77-2 


Intensity 1, 


12.5 




25 


mW/sr 


100mA 




4>e (Total) 




4.0 




mW 


100 mA 


CQY 77-3 


Intensity 1, 


20 




40 


mW/sr 


100 mA 




<I>e (Total) 




6.3 




mW 


100mA 



Specifications are subject to change witliout notice. 
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SFH 400 SERIES 

INFRARED EMITTER 




FEATURES 

• TO-18 Hermetic Package 
^ Round Glass Lens 



• Very Narrow Beam, 6® 

• Ttiree Very High Power 
Intensity Ranges 

SFH 400-1, 12.5 to 25 mW 
SFH 400-2, 20 to 40 mW 
SFH 400-3, 32 to 64 mW 

DESCRIPTION 

The SFH-400 GaAs infrared emitting 
diode emits radiation at a wavelength 
In the near Infrared range. The 
radiation emitted Is excited by current 
flowing In forward direction and can 
be modulated. The case 18 A 2 DIN 
41876 (similar to TO-18) Is closed by a 
glass lens. The anode terminal Is 
marked by the adjacent projection on 
the rim of the case bottom. The 
cathode is electrically connected to 
the case. From Ip = 100 mA heat sinks 
have to be used. 



Physical Dimensions In Inches (mm) 



RADIATION EMITTING AREA 0.15 X 0.15 (0.4 X 0.4) 
0.018 / 




Maximum Ratings 



Reverse Voltage (Vr) 4 V 

Forward Current (Ip) 300 mA 

Surge Current (Ips), 1 /is 5 A 

Junction Temperature (Tj) 100 "C 

storage Temperature (Tg) - 55 to + 100 '0 

Power Dissipation (Ptot), Tq = 25 '0 470 mW 

Thermal Resistance: 

Junction to Air (RthJamb) 450 K/W 

Junction to Case (Rthjo) ""^O K/W 

Characteristics (Tamb = 25 

Wavelength at Peak Emission (Xpeak). 'max 950 ± 15 nm 

Spectral Bandwidth at 50% (AX), of l^ax ± 20 nm 

Half Angle (Limits for 50% 

of Radiant Intensity Iq), (<p) 6 Degrees 

Switching Times (1^ from 10% 

to 90%; Ip = 1000 mA), (t^.tf) 1 ^ts 

Capacitance (Cq), Vr = V 40 pF 

Forward Voltage (Vp) 

lp = 100 mA 1.35 (< 1.7) V 

lp = 1A 1.9(^2.3) V 

Breakdown Voltage (Vbr), Ir= lOO/tA 30(^4) V 

Reverse Current (Ir) 

Vr = 3V 0.01(s10)/tA 

Temperature Coefficient of 

leOr^eCrC) -0.55 %/K 

Temperature Coefficient of Vp (TC) - 1 .5 mV/K 

Temperature Coefficient of Xpeak 0"^) • . 0.3 nm/K 



The diodes are grouped according to their radiant intensity 
le = at Ip = 100 mA in axial direction. 



Group 


1 


11 


III 




Radiant Intensity \q 


12.5 to 25 


20 to 40 


32 to 64 


mW/sr 


*e (Total) typ. 


4 


6.3 


10 


mW 



Specifications subject to change without notice. 
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CQY 78 SERIES 

INFRARED EMITTING DIODE 




FEATURES 

• Premium Hi-Rel Device 

• TO- 18 Size IHermetic Pacloge 

• Long Term Stability 

• Flat Glass Lens 

• Wide Beam, 40° 

• High Power, Up to 6.3 mW Typical 



DESCRIPTION 

The GaAs infrared emitting diode CQY 78 
is designed to emit radiation at a wavelength 
in the near infrared range. The radiation 
emitted is excited by current flowing in 
forward direction and can be modulated. 
The case similar to TO 18, is equipped with 
a flat light window. The cathode is marked 
by the adjacent projection on the rim of 
the case bottom. The anode is electrically 
connected to the case. From /p = 100 mA 
heat sinks have to be used. 



SI 

Package Dimensions in Inches (mm) 

O 

> RADIATION EMITTING 




Maximum Ratings 



Reverse voltage 




4 


V 


Forward current 


/f 


230 


mA 


Surge current (t ^ 10 ^s) 


/fs 


4 


A 


Junction temperature 


Tj 


100 


»c 


Storage temperature 


Tftor 


-55 to +100 


»c 


Power dissipation (Tcasa = 40X) 


Ptot 


350 


mW 


Thermal resistance 








Junction to air 


RthJacnb 


500 


K/W 


Junction to case 


'^thJcasa 


180 


K/W 



Characteristics (T^rr\b = 25**C) 



Wavelength at peak emission at Imax 


Apeak 


950 


nm 


Spectral bandwidth at 50% of Uax 


AA. 


±20 


nm 


Half angle 








(limits for 50% of radiant intensity U) 




40 


degree 


Switching times 








(U from 10% to 90%; If = 100 mA) 




1 


MS 


Capacitance (Vr = V) 


Co 


40 


PF 


Forward voltage {If = 100 mA) 


Vf 


1.35 1.7) 


V 


Breakdown voltage (/r = 100 ^A) 


Vbr 


30 4) 


V 


Reverse current (Vr = 3 V) 


/r 


0.01 10) 


JiA 


Temperature coefficient of I« or 


TC 


-0.55 


%/K 


Temperature coefficient of Vf 


TC 


-1.5 


mV/K 


Temperature coefficient of 


TC 


0.3 


nm/K 



Radiant Intensity & Power 



Type 


Group 


Min 


Typ 


Max 


Unit 


Test Condition 


CQY 78-1 


Intensity 1, 
4>. (Total) 


1.0 


2.5 


2.0 


mW/sr 
mW 


100 mA 
100 mA 


CQY 78-2 


Intensity 1, 
. 4>. (Total) 


1.6 




3.2 


mW/sr 


100 mA 






4.0 




mW 


100 mA 


CQY 78-3 


i Intensity 1, 


2.5 




5.0 


mW/sr 


100 mA 




«I>, (Total) 




6.3 




mW 


100 mA 



Specifications are subject to change without notice. 
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SFH 402 SERIES 

INFRARED EMITTER 




Package Dimensions in Inches (mm) 



.018 
(00.45) 



.570 

(12.5) 
.492 



RADIATION EMITTING AREA 
.016X. 016 (0.40x0.40) 



.212 
(5.4) 
(^ 
.197 




FEATURES 

• TO-18 Hermetic Paclcage 

• Flat Glass Lens 

• Wide Beam, 40** 

• Three Intensity Ranges 
SFH 402-1, 1.6 to 3.2 mW 
SFH 402-2, 2.5 to 5.0 mW 
SFH 402-3, 4.0 to 8.0 mW 



DESCRIPTION 

The SFH 402 GaAs Infrared emitting 
diode is designed to emit radiation at 
a wavelength in the near infrared 
range. The radiation emitted Is excited 
by current flowing in forward direction 
and can be moduled. The case similar 
to TO-18 is equipped with a flat light 
window. The anode Is marked by the 
adjacent projection on the rim of the 
case bottom. The cathode is 
electrically connected to the case. 
From lp = 100 mA heat sinks have to 
be used. 



Maximum Ratings 

Reverse Voltage (Vr) 4 V 

Forward Current (Ip) 300 mA 

Surge Current (ips), r<1/iS 5 A 

Junction Temperature (Tj) 100 "C 

Storage Temperature Tg) -55 to +100°C 

Power Dissipation (P^ot) 

(Tan,b = 25«C) 470 mW 

Thermal Resistance 

Junction-to-AIr (Rthjamb) 450 C/W 

Junction-to-Case (Rtujc) "160 C/W 

Characteristics (Tamb = 25 X) 

Wavelength at Peak Emission (@ l^ax). \eak 950 nm 

Spectral Bandwidth (@ 50% of l^ax). AX . . . * ±20 nm 

Half-Angle (Limits for 50% ^ 

of Radiant Intensity le), <p 40 Degrees 

Switching Times (Iq from 10% to 90%; 

lF = 100mA), trit, ^ fis 

Capacitance (Vr = V), C© 40 pF 

Forward Voltage (Vp) 

(lp = 100 mA) 1.35 (< 1.7) V 

(lp = 1 A) 1.9(<2.3) V 

Breakdown Voltage (Ir = 100 /tA), VgR 30 (^4) V 

Reverse Current (Vr = 3 V), Ir 0.01 (< 10) /lA 

Temperature Coefficient of (1^ or *e). TC -0.55 %/K 

Temperature Coefficient of (Vp), TC - 1 .5 mV/K 

Temperature Coefficient of (Xpeak). TC 0.3 nm/K 



The diodes are grouped according to their radiant intensity Ig 
at If = 100 mA in axial direction. 



Group 




II 


III 




Radiant Intensity \q 


1.6 to 3.2 


2.5 to 5 


4 to 8 


mW/sr 


*e (Total) typ. 


4 


6.3 


10 


mW 



Specifications subject to change without notice. 
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LD 271 SERIES 

INFRARED EMITTING DIODE 




FEATURES 

• Low Cost 

• T-1% Package 

• Lightly Diffused Gray Plastic Lens 

• Long Term Stability, 

• Medium Wide Beam, 25° 

• Very High Power, 16 mW Typical 

• High Intensity, 16 mW/sr 



DESCRIPTION 

The GaAs infrared emitting diode LD 271 
is designed to emit radiation at a wave- 
length in the near infrared range. The radia- 
tion emitted is excited by current flowing 
in forward direction and can be modulated. 
LD 271 is enclosed in a dark plastic package 
of 5 mm diameter, it is preferably pro- 
vided for I R remote control of color TV 
receivers. 




Maximum Ratings 

Reverse voltage 

Forward current 

Surge current (f 2 10 (is) 

Junction tennperature 

Storage temperature 

Power dissipation {T„u = 40*0) 

Thermal resistance 
Junction to air 





4 


V 


If 


130 


mA 


/FS 


2.5 


A 


Ti 


100 


"C 




-55 to + 100 


"C 




210 


mW 


/?thj»mb 


350 


K/W 



Characteristics {7amb 25''C) 

Wavelength of radiation at Ini» 
Spectral bandwidth at 50% of lm,» 
Radiant intensity in axial direction 
/p = 100 mA for half angle ip = 30° 

LD271 

LD271H 

LD271A 
Radiant flux 0e (/p = 100 mA) 
total (typ.) 



Half angle 

(limits for 50% of radiant intensity U) 
Switching times 

(*, from 10% to 90%; /f = 1 00 mA) 
Capacitance at Vr = V 
Forward voltage {If = 1 00 mA) 
Breakdown voltage {In = 1 00 |i A) 
Reverse current ( Vr = 3 V) 
Temperature coefficient of I. or 4>. 
Temperature coefficient of Vr 
Temperature coefficient of ;i.p««k 
Half-life of radiant intensity 





950 


nm 




±20 


nm 


le 


15 {> 10) 


mW/sr 




>16 






>7 




0e 


16 


mW 


V 


25 


degree 


tut, 


1 


V^s 


Co 


40 


pF 


Vf 


1.35(^1.7) 


V 


Van 


30 (^4) 


V 


/r 


0.01 (S10) 


HA 


TC 


-0.55 


%/K 


TC 


-1.5 


mV/K 


TC 


+0.3 


nm/K 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



SFH-409 



INFRARED EMITTER 
ADVANCED INFORMATION 




FEATURES 

• 3 mm (T1) Size Package 

• 1/10 ' (2.3 mm) Lead Spacing 

• Low Cost 

• IVIatches with SFH-309 
Phototransmitter 



DESCRIPTION 

The new infrared emitting diode 
(GaAs-iRED) SFH-409 is available as a 
low cost component in the usual 3 mm 
plastic case. 

This component was conceived for 
preferred use in simple IR light 
barriers and for remote control 
applications in entertainment 
electronics and the toy industry. 



Package Dimensions in inches (mm) 



.13 

.026 (13) 
(.65) (3.1) 
m -12 
.020 




( 02.9 ) 
(02.: 
.106 



t .146 
(37) 



(4.6) LLi r 



(0, 
(0. . 
.012 



.045 
(1.15) 
(05) 

.033 



.026 
(.65)_, 

.02 



,268 

(M) 

(6.4) 
.252 



.59 
(15) .65 
(T4:B)(16.5) 
.575 (TO) 
.634 



CATHODE 



Characteristics 

Radiant Intensity in the Axial Direction 
(If = 100 mA) 

Aperture Cone (Half-Angle) 

VVavelength at Peak Emission 

Forward Voltage 
(If = 100 mA) 



le 7(2:5) mW/sr 

V 30 Degrees 

Xpeak 950 nm 

Vp 1.35 (^1.7) V 



Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



LD 242 SERIES 

INFRARED EMITTING DIODE 




FEATURES 

• Modified TO-18 Size Metal Case 

• Rounded Plastic Lens 

• Long Term Stability 

• Very Wide Beam, 60'' 

• Very High Power, 16 mW Typical 

• High Intensity, 12.5 mW/sr 



DESCRIPTION 

The GaAs infrared emitting diode LD 242 
is designed to emit radiation at a wave- 
length in the near infrared range. The radia- 
tion emitted is excited by current flowing 
in forward direction and can be modulated, 
The plastic cover permits wide-angle radia- 
tion. The anode terminal is marked by the 
adjacent projection on the rim of the case 
bottom. The cathode is electrically con- 
nected to the case. The LD 242 is particu- 
larly suitable for use as emitter for IR 
sound transmission in radio and TV sets. 



Package Dimensions in Inches (mm) 



Radiant area 




Maximum Ratings 



Reverse voltage 




4 


V 


Forward current 


If 


300 


mA 


Surge current (f £ 1 \is) 


/FS 


5 


A 


Junction temperature 


7] 


100 


°C 


Storage temperature 




-60 to + 1 00 


°c 


Power dissipation 


pZ 


470 


mW 


Thermal resistance 








Junction to air 


/?thJ«fnb 


450 


K/W 


Junction to case 




135 


K/W 


Characteristics (Tamb - 25°C) 








Wavelength at peak emission at Imix 




950 


nm 


Spectral bandwidth at 50% of Im.x 


Ak 


±20 


nm 


Half angle 








(limits for 50% of radiant intensity I,) 


9> 


60 


degre 


Switching times 








(I, from 10% to 90%; / f = 100 mA) 


t,;ti 


1 


fiS 


Capacitance at )/r = V 


Co 


40 


pF 


Forward voltage (/f = 1 00 mA) 


Vf 


1.35 (SI. 7) 


V 


Forward voltage (/f = 1 A) 


Vf 


1.9 (S 2.3) 


V 


Breakdown voltage (/r = 100 ^A) 


V^BR 


30 (S4) 


V 


Reverse current ( Vh = 3 V) 


/r 


0.01 (S10) 


^A 


Temperature coefficient of I. or 


TC 


-0.55 


%/K 


Temperature coefficient of Vf 


TC 


-1.5 


mV/K 


Temperature coefficient of ApMk 


TC 


0.3 


nm/K 



Radiant Intensity & Power 



Type 


Group 


Min 


Typ 


Max 


Unit 


Test Condition 


LD 242-1 


Intensity 1, 


2.5 




5.0 


mW/sr 


100 mA 




*. (Total) 




6 




mW 


100 mA 


LD 242-2 


Intensity 1, 


4.0 




8.0 


mW/sr 


100 mA 




<I>e (Total) 




10 




mW 


100 mA 


LD 242-3 


Intensity le 


6.3 




12.5 


mW/sr 


100 mA 




4). (Total) 




16 




mW 


100 mA 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



SFH404 

INFRARED EMITTER 




FEATURES 

• Similar to TO-46 Package 

• Flat Plastic Coating 

• 1/10" (2.54 mm) Lead Spacing 

• Burrus Type GaAIAs Emitter 

• For Fiber Optics Communications 
Up to 40 MBit/s 

• Output Radiant Power, 100 

DESCRIPTION 

The SFH-404 is a GaAIAs Infrared 
emitting diode of the burrus type. It Is 
designed for applications In fiber 
optics communications to 40 MBIt/s 
and lengths of several kilometers. 

The diode is mounted centrally in a 
copper case for high performance 
without additional light pipe 
connectors. The case allows direct 
contact with projected light pipe spot 
face (0 >2 mm). Anode and cathode 
are Isolated from the case. 



Package Dimensions in Inches (mm) 

.183 .083 .108 

(04.65) (2.1) (2.75) 




Maximum Ratings 

Reverse Voltage (Vr) 2 V 

Fonvard Current when incorporated in 

plug for fiber-optic systemsdp) 180 mA 

Forward Current dp) 180 mA 

Surge Current (ips), t<10iLiS 300 mA 

Storage Temperature (Ts) -40 to +80* C 

Junction Temperature (Tj) 80* C 

Thermal Resistance 

Junction-to-Air (RthJamb) 500 C/LW 

Junction-to-AIr (RthJcase) 

When Inserted in LWL Socket 170 CAN 

Characteristics (Tamb^aSAC) 

Wavelength at Peak Emission (Xpeak) 830 ±20 nm 

Spectral Bandwidth (AX) 40 nm 

Radiant Intensity (le) 1.5 mW/sr 

Coupled-in radiant power (at If=100 mA) 

in a gradient profile fiber, 

core diameter 63 nm, 

NA =0.22 (<^>jn) >40 n\N 

in a stepped profile fiber, 
core diameter 200 ^m, 

NA=0.22 (<^in) >300 /iW 

in a stepped profile fiber, 
core diameter 200 fim, 

NA=0.4 (</)in) >700 /iiW 

Capacitance (Co) 370pF 

Rise Time (tr) 15 ns 

Fall Time (tf) 15 ns 

Bandwidth (B) 40 MHz 

Forward Voltage (Vp) 

lp=5 mA 1.35 (1.65) V 

lF=50 mA 1.50 (1.80) V 

lp=100 mA 1.65 (1.95) V 



Specifications subject to change without notice. 
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RADIATION CHARACTERISTICS 

lp = fM 



10° 0° 10° 
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Iitronix 
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SFH 407 SERIES 

INFRARED EMITTER 




FEATURES 

• TO-46 Package 

• Flat Epoxy Coating 

• 1/10'' (2.54 mm) Lead Spacing 

• For fiber Optic Communications 
Up to 5 MBit/s 

• Three Intensity Ranges 
SFH 40M, .4 to .8 mW 
SFH 407-2, .63 to 1.25 mW 
SFH 407-3,1.0 to 2.0 mW 



DESCRIPTION 

The SFH 407 GaAs diode emits 
radiation in the near infrared range. 
The radiation emitted is excited by 
current flowing in the forward 
direction and can be modulated. This 
diode is particularly noted for its high 
radiation ability. 

The SFH 407 is mounted in a T0.46 
case with collar casing and is 
encapsulated with epoxy. It is 
designed for applications in fiber 
optics communications up to 5 MBit/s. 



Package Dimensions in Inches (mm) 




Maximum Ratings 

Reverse Voltage (Vr) 2 V 

Forward Current (Ip) 50 m A 

Forward Current When Mounted in LWL Socket (Ip), 

(Tamb^25-C) 100 m A 

Surge Current (Ips), t:s 100 200 A 

Storage Temperature Range (T3) -40 to +80*0 

Junction Temperature (Tj) 80'C 

Thermal Resistance: 

Junction-to-AIr (Rthjamb) 750 KA/V 

Junction-to-AIr When Inserted in 
LWL Socket (RthJamb) 400 KW 

Junction-to-Case (Rthjo) 225 KA/V 

Characteristics (Tamb = 25 ''C) 

Wavelength at Peak Emission, Xpeak 900 ± 20 nm 

Spectral Bandwidth, AX 40 nm 

Half-Life Radiant Intensity in Gradient Profile Fiber 
with Core Diameter 63/tm and NA = 0.2 (le = 1 mW/sr), 

*ln 2 mW 

Rise Time (10% to 90%/lp= 100 mA), t^ 50 ns 

Fall Time (90% to 10%/lp = 100 mA), tf 40 ns 

Bandwidth, B 7 MHz 

Forward Voltage (Ip = 30 mA), Up 1.22 (s 1.6) V 

Reverse Current (Vr = 2 V), Ir 0.01 ( s 10) mA 

Capacitance (Vr = V), Cq 35 pF 



Group 


1 


II 


III 




Radiant Intensity, le 


0.4 to 0.8 


0.63 to 1.25 


1.0 to 2.0 


mW/sr 


Radiant Flux (Radiant 










Power) (Total) Typ., *e 


1.9 


3.0 


4.7 


mW 


Gradiant Profile Fiber 










Optic Cable with Cord 










Diameter = 63 ^m and 


1.1 


1.8 


2.8 


/iW 


NA = 0.2 (Total) Typ., 











Specifications subject to change without notice. 
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RADIATION CHARACTERISTICS 




MAXIMUM PERMISSIBLE 
FORWARD CURRENT 

lF = frramb) 



FORWARD CURRENT Ip = f(VF> 




I. 
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^ Tamh 
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► Vc 



CAPACITANCE 




RELATIVE SPECTRAL EMISSION 



RADIANT INTENSITY = fdp) 





RELATIVE COMBINED RADIATED 

POWER INDEPENDENT FROM SPACING (d) 

AND LATERAL SHIFT (v) »i„ = f(v); d = Parameter 
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LD 273 



TWOCHIP INFRARED EMITTING DIODES 
ADVANCE INFORMATION 



FEATURES 

• High Radiant Intensity 

• Radiation in Axial Direction 



DESCRIPTION 

Twofold GaAs-IREDs (two chips 
switched In series) with a high radiant 
Intensity of 30 mW/sr at a forward 
current of Ip of 100 mA were developed 
under the designation LD 273. 

Radiation occurs in the axial direction. 

These IREDs in oval plastic case 
enable the construction of powerful 
infrared remote control systems with 
increased range, or reduce the number 
of required single IREDs respectively. 



Package Dimensions in Inches (mm) 




Characteristics 

Radiant Intensity in the 
Axial Direction (Ip = 100 mA) 

Aperture Cone (Half Angle) 

Wavelength at Peak Emission 

Forward Voltage (Ip = 100 mA) 

Breakdown Voltage, Typical 
(Ir = 100 ,*A) 



^peak 

Vf 



30 mW/sr 

25 Degrees 
950 nm 
2.8(<3.5)'V 

30 V 



Specifications subject to change without notice. 
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Iitronix 

A Siemens Company 



IRL-60 

INFRARED EMITTER 



DIMENSIONS (in inches, Nominal) 




FEATURES 

• Spectrally matched to Silicon Sensors 

• Maximum paclcage strength consistent 
with mounting on .087" centers 

• Optical Encoding source 

• Positioning and counting source 

• Solid State reliability 

DESCRIPTION 

The IRL-60 is a gallium arsenide infrared 
emitting diode. On forward bias, it emits 
a spectrally narrow intense band of 
radiation peaking at'QOO nm (the peak 
sensitivity point of silicon detectors). 
The packaging of this unit permits 
close-spacing in linear arrays. Its low 
cost and volume producibility opens new 
areas of use anywhere an infrared 
source is desirable. 





Maximum Ratings 

Power Dissipation, 25°C 75 mW 

Derate Linearly from 25°C 1.0 mW/°C 

Storage and Operating Temperature. . . . -55 + 100°C 

Reverse Voltage 3.0 V 

DC forward current 50 mA 

Lead solder time @ 260° C (Note 1 ) 10 sec 

Opto-Electronic Characteristics 

Parameter Min Typ Max Units Conditions 

Total External 

Radiated Power 400 550 n\N lF = 50mA 

Forward Voltage 1.3 1.5 V lF = 50mA 

Reverse Current .15 10 juA If = 3.0V 

Radiation Rise 

and Fall 1.0 n sec 

Capacitance 80 pF V=0 

Peak Emission 

Wave Length 900 nm 

Spectral Line 

Half-Width 40 nm 

NOTE: 

1 ) The leads were immersed in 260 molten solder to a distance 
1/16" from the body of the device per Ml L-S-750. 
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TYPICAL OPTO-EiECTRONIC CHARACTERISTIC CURVES 



Figure 1 — Radiant Intensity 
vs. Angle 

0° 15° 




DC INPUT CURRENT (mA) AMBIENT TEMPERATURE CO 
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SFH 405 SERIES 

INFRARED EMITTER 




FEATURES 

^ Miniature Plastic Package 

• 1/10" (10 mm) Lead Spacing 

• Emitter for SFH-305 
Phototransistor Detector 

• Designed for IMaxImum Spacing 
of 10 mm Between Emitter and 
Detector 

• Four Radiant intensity Groups 
DESCRIPTION 

The SFH 405 is a GaAs infrared diode 
wliich emits radiation at a wavelength 
in the near infrared. The radiation 
emitted is excited by current fiowing 
in the forward direction. 
The case is transparent piastic with a 
iens shaped light output. The plastic is 
slightly smoke colored In order to 
differentiate between phototransistors 
of the same type (SFH 305). The 
terminals are solder pins in 1/10'' (2.54 
mm) lead spacing. The infrared 
emitting diodes are grouped according 
to radiation intensity. SFH 405 is 
suitable for use as emitter with the 
phototransistor SFH 305 to effect 
miniature light barriers with close 
spacing between sender and receiver 
up to 10 mm maximum. The cathode is 
marked with a colored dot. 



Package Dimensions in Inches (mm) 




Maximum Ratings 

Reverse Voltage (Vr) 4 V 

Forward Current (Ip) 40 mA 

Surge Current (Ips), t<10 /ts 1.5 A 

Junction Temperature (Tj) SOX 

Storage Tenriperature (Tg) -40 to +80*C 

Soldering Temperature In a 2 mm case. (TJ 

(t<3s) 230'C 

Power Dissipation (Pjot) 

(Tamb = 26"'C) 65 mW 

Thermal Resistance 

Junctlon-to-AIr (RthJumb) ^50 C/W 

Junction-to-Case (Rthjt) 850 C/W 

Characteristics (Tamb = 25 ''C) 

Wavelength at Peak Emission at l^ax* N>eak ^ 

Spectral Bandwidth at 50% of ln,ax> ^ ^20 nm 

Switching Times (le from 10% to 90%; 

Ip = 50 mA), tp tf 1 /»s 

Capacitance (Vr = V), C© 60 pF 

Forward Voltage (ip = 50 m A), Vp 1 .25 ( s 1 .6) V 

Breakdown Voltage (Ir = 100 /iA), VgR 30 (24) V 

Reverse Current (Vr = 3 V), Ir 0.01 ($ 10) f»A 

Temperature Coefficient of or *e. TC -0.55%/K 

Temperature Coefficient of Vp, TC - 1 .5 mV/K 

Temperature Coefficient of Xpeak« TC 0.3 nm/K 

Half Angle, ^ 16 Degrees 



Group 


SFH 405-1 


SFH 405-2 


SFH 405-3 


SFH405h4 




Radiant Intensity 
'e 

4>e (Total) typ. 


1.0 to 2.0 
1.6 


1.6 to 3.2 
2.5 


2.5 to 5.0 
4 


4.0 to 8.0 
6.3 


mW/sr 
mW 



Specifications subject to change without notice. 
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Iitronix 



LD 261 SERIES 

A Siemens Company ^ *^ ' Wfc-imitaw 

INFRARED EMITTING DIODE 
SINGLE AND ARRAYS 



0^ 



FEATURES 

• Low Cost 

* Miniature Size 

* Available As Single Unit, LD 261 and Arrays- 
Two Diodes, LD 262 

Three Diodes, LD 263 
Four Diodes, LD 264 
Five Diodes, LD 265 
Six Diodes, LD 266 
Seven Diodes, LD 267 
Eight Diodes, LD 268 
Nine Diodes, LD 269 
Ten Diodes, LD 260 

* Medium Wide Beam, 30° 

• High Power, 8 mW Typical 

• High Intensity, 10 mW/sr 

DESCRIPTION 

The GaAs infrared emitting diode LD 261 is designed 
to emit radiation at a wavelength in the near infrared 
range. The radiation emitted is excited by current 
flowing in the forward direction. 
The case out of glass-clear plastic material provides 
lens-shaped light output. The plastic is slightly orange 
colored in order to make the diodes different from the 
same type phototransistors (BPX 81). The terminals 
are solder pins in 2.54 mm (1/10") lead spacing. The 
infrared emitting diodes are grouped according to their 
radiant intensity. To identify the group the cathode 
terminal is marked by a colored dot. 
The LD 261 in conjunction with the BPX 81 photo- 
transistor is suitable for use in light barriers when 
emitter and detector are spaced approximately 10 mm 
apart. Mounting on PC boards as well as incorporation 
in thickfilm circuits can easily be performed. Thus, 
even complex scanning systems can be realized. Like 
the phototransistor series BPX 80 to BPX 89, the 
LD 261 infrared emitting diodes are also available in 
arrays up to 10 units comprising LD 260 to LD 269. 



Package Dimensions .m Single Unit 



Arrays 




Samt with 6 diodes (e.g. LD266) 



Dimensions inside parenthesis are In mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 



Reverse voltage 




4 


V 


Forward current 


h 


50 


mA 


Surge current (t i 10 ^s) 


ifS 


1.5 


A 


Junction ten^perature 




80 


"C 


Storage temperature 


7*8tor 


-40 to +80 


°C 


Soldering temperature in a 2 mm distance 








from the case bottom (t S 3 s) 


r. 


230 


°c 


Power dissipation (Tl = 25''C) 


Plot 


85 


mW 


Thermal resistance 








Junction to air 


"thJamb 


750 


K/W 


Junction to solder pin 




650 


K/W 


Characteristics (7,^^ 25°C) 








Wavelength at peak emission at Imax 


^paak 


950 


nm 


Spectral bandwidth at 50% of Imax 


AA 


±20 


nm 


Switching times 








(I, from 10% to 90%; If = 50 mA) 


U;U 


1 


^s 


Capacitance at Vn = V 


Co 


60 


pF 


Forward voltage (If = 50 mA) 


Vf 


1.25 1.6) 


V 


Breakdown voltage (/r = 100 ^A) 


Vbb 


30 {i 4) 


V 


Reverse current (Vr = 3 V) 


/r 


0.01 10) 


HA 


Temperature coefficient of I, or <i>„ 


TC 


-0.55 


%/K 


Temperature coefficient of Vf 


TC 


-1.5 


mV/K 


Temperature coefficient of ^p«ak 


TC 


0.3 


nm/K 


Half angle 


V 


30 


degree 



The diodes are grouped according to their radiant intensity at If - 50 mA in axial direction. 

Radiant Intensity & Power 

Color Code 



Type 


(Cathode) 


Group 


Min 


TVp 


Max 


Unit 


Tatt Condition 


LD 261-4 


Yellow 


Intensity le* 


2.0 




4.0 


mW/sr 


SOmA 






*e (Total) 




3.2 




mW 


50 mA 


LD 261-5 


Green 


Intensity le* 


3.2 




6.3 


mW/sr 


50 mA 






♦e (Total) 




5 




mW 


50 mA 


LD 261-6 


Blue 


Intensity V 


5.0 




10 


mW/sr 


50 mA 






♦e (Total) 




8 




mW 


50 mA 


LD 262 thru LD 260 


le 


.32 




2.5 


mW/sr 


50 mA 


LD 262A thru LD 260A 


1. 


2.5 




5.0 


mW/sr 


50 mA 


LD 2628 thru LD 2608 


I. 


3.16 




6.3 


mW/sr 


50 mA 


LD 262C thru LD 260C 


I. 


4.8 




8^ 




50 mA 



'Radiant flux (radiant power) 4 
with a half angle of 30° 



Specifications are subject to 
change without notice. 
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PHOTODIODES 



Package 
, Type 


Package Outline 


Part Number 


Half Angle 


Dark Current 
IVr] E-0 
Ir imA) 


Sensitivity 
s (nA/lx) 
Typical 


Page . 

h 


TO-18 
Bound 
Plastic Lens 






BPX63 


75** 


5 pA «20) 
[IV] 


10 


297^ 


TO-18 Flat 
Qiass Lens 




F 




BPX65 


30° 


1 (<5) 
[20V] 


10 


1 

299| 






BPX66 


.15K0.3) 
[IV] 


9 


\ 

30lj 


tO-18 Flat 
plass Lens 








SFH202 


60° 


1«5) 
[20V] 


10 


303i 


Similar to 

tO-5 

Flat 






BPX60 


50° 


7«300) 
[10V] 


50 


305 




3lass Lens 


BPX61 


2«30) 
[10V] 


70 


307| 


Similar to 

TO-5 

Flat 

Glass Lens 




R 


SFH203 


50° 


7{<50) 
[10V] 


7.5 


i 

3091 
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PHOTODIODES 



Package 
Type 


Package Outline 


Part Number 


Half Angle 


Dark Current 
[Vol E G 
Ir ImA) 


Sensitivity 
s (nA:lx) 
Typical 


Page 


Plastic, 
Colorless, 
Solder Tabs 




BPX48 


60*' 


100«200) 
[10V] 


32 


311 


Plastic, 
•Black 


n 


BP 104 


60' 


2«30) 
[10V] 


40mA — rrr 
mW 


o to 


Plastic, 
Colorless 
Solder Tabs 


BPW33 


20pa«100) 
[IV] 


50 


315 


BPW34 


2«30) 
[10V] 


70 


317 


BPX91B 


7«300) 
[10V) 


50 


319 


Plastic, 
Colorless, 
Solder Tabs 


/ I 


BPX90 


60' 


5«200) 
[10V] 


40 


321 


BPX93 


0.5K50) 
[10V] 


8 


323 


BPW32 


5pA«20) 
[IV] 


10 


325 


SFHIOO 


0.4«10) 
[7V] 


175 


327 


SFH200 


20 pA 
[3V] 


20 


329 


Plastic, 
Colorless, 
Solder Tabs 




BPX92 


60° 


1«100) 
[10V] 


7 


331 


Plastic, 
*Black, 
Solder Tabs 






70' 


2{<30) 
[10V] 


50juA — rr. 
nnW 


333 








SFH206 


60' 


335 


Plastic, 
Colorless 






SFH206K 


70 


337 


Miniature 
6 Lead 
Four 
Quadrant 




SFH204 




0.01 «2) 
[10V] 


11 


339 



•Transparent to I.R. Transmission 
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BPX 63 

PHOTODIODE 




FEATURES 

• Silicon Planar Photodiode 

• Modified TO-1 8 Package 

• Metal Case and Plastic Lens 

• Very Low Daric Current, 5 pA 



DESCRIPTION 

The BPX 63 is a planar siiicon photodfode, 
mounted on a TO-1 8 base plate and 
covered with transparent plastic material. 
The BPX 63 has been developed as a de- 
tector for low illuminances and is intended 
for use as a sensor for exposure meters and 
automatic exposure meters. The compo- 
nent is outstanding for low dark currents 
and— when used as a voltaic eel I —for a 
high open circuit voltage at low illumi- 
nances. The cathode of the BPX 63 is 
electrically connected to the case. 



Package Dimensions 



0.018(0,45) 



Radiant Seniitive Area 
.039(1,0)x.039<1,0 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Storage temperature range 

Povwer dissipation (Tamb = 25°C) 



Tstoi 
''tot 



Characteristics (71 



amb 



= 25^C) 



Spectral sensitivity i) 
Wavelength of the max. sensitivity 
Quantum yield 

(Electrons per photon) (A = 800 nm) 

Spectral sensitivity (A. = 800 nm) 

Forward voltage 2) 

(E = 0; /f = 1 pA; T,„b = 50°C) 

Rise and fall time of the photocurrent 

from 10% to 90% and 

from 90% to 1 0% of the final value 

{Ri = 1 kQ; Vr = V; A = 950 nm) 

(«L = 1 kQ; Vr = 5 V; A = 950 nm) 

Capacitance (Vr = V) 

<Vr = 3V) 

Dark current (V'r = 1 V; £ = 0) 
Temperature coefficient of /k 
Radiant sensitive area 
Noise equivalent power 
(Vr = 1V) 

Detection limit (\^r = 1 V) 



S 



tr; tf 
Co 

C3 

/r 
TO 



NEP 
D* 



- 55 to + 90 
200 



10 (Z 8) 
800 



0.73 
0.47 

1 (^ 0.5) 



1.3 
1.0 
120 
50 

5 (^ 20) 
0.1 



2.7 X 10-15 
3.7 X 1013 



nA/lx 
nm 

Electrons 



Photon 
A/W 



MS 

MS 

PF 

pF 

pA 

%/K 

mm2 

W 

cmVHz 



1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a colour temperature of 
2856 K (standard light A in accordance with DIN 5033 and lEC publ. 306-1). 

2) Vf is a measure for the lower spectral sensitivity when the photodiode is used in exposure meters. 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



BPX 65 

PIN PHOTODIODE 




FEATURES 

• Silicon Planar Pin Photodiode 

• Premium Hi-Rel Device 

• TO- 18 Size Package 

• Flat Glass Lens 

• High Speed, 1 ns 

• Low Dark Current, 1 nA 



DESCRIPTION 

The BPX 65 is a planar silicon PIN photo- 
diode in a case 18 A 2 DIN 41876 (sim. to 
TO-18) with a flat window. The cathode is 
electrically connected to the case. The flat 
window has no influence on the beam path 
of optical lens systems. Because of its high 
cut-off frequency this diode is particularly 
suitable for use as optical sensor of high 
modulation bandwidth. 

The PIN photodiode is outstanding for low 
junction capacitance and short switching 
times. 



Package Dimensions 



.571 (14,5) _ 
' .492 (12,5) 



Radiant Sensitive Area 
.039 (1,0)x.039(1,0) 



.213 (5,4) 
.197 (5,0) 



Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 




Reverse voltage 


Vr 


50 


V 


Junction temperature 




125 


C 


Storage tennperature range 


^stor 


- 55 to + 125 


"C 


Power dissipation 


Ptot 


250 


nnW 



Characteristics (T. 



amb 



= 25°C) 



Radiant sensitive area 
Wavelength of the max. sensitivity 
Quantum yield 

(Electrons per photon) (A. = 850 nm) 
Spectral sensitivity (A = 850 nm) 
Rise time of the photo current 
(load resistance Ri= 50 Q; Vr = 20 V; 
A = 900 nm) 
Capacitance (Vr = V) 

{Vh = 1 V) 

(Vr = 20V) 
Cut off-frequency (load resistance f?L= 
Vr = 20 V; A= 900 nm) 
Dark current ( Vr = 20 V; E = 0) 
Spectral sensitivity D Vr = 20 V 
Noise equivalent power 
(Vr = 20 V) 

Detection limit (Vr = 20 V) 
Temperature coefficient for /p 



A 

max 



Co 
C, 
C20 



S 



TC 



1 

850 
0.80 
0.55 



0.5 (S 1) 
15 



500 

1(S 5) 
10(2 7) 



3.1 X 1012 
0.2 



Electrons 

Photon 

A/W 



PF 
PF 
pF 

MHz 

nA 

nA/lx 

W 

cmy Hz 

W 
%/K 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



BPX 66 

PIN PHOTODIODE 




FEATURES 

• Silicon Planar Pin Photodiode 

• Premium Hi-Rel Device 

• TO- 18 Size Package 

• Flat Glass Lens 

• High Speed, 0.5 ns 

• Low Dark Current, 0.15 nA 

DESCRIPTION 

The BPX 66 is a planar silicon PIN photo- 
diode in a case 18 A 2 DIN 41876 (sim. to 
TO-18) with a flat window and extremely 
low dark current. The cathode is electrically 
connected to the case. The flat window has 
no influence on the beam path of optical 
lens systems. Because of its high cut-off 
frequency, this diode is particularly suitable 
for use as optical sensor of high modula- 
tion bandwidth. 

The PIN photodiode is outstanding for low 
junction capacitance and short switching 
times. 



Characteristics (7.^ 



= 25°C) 



Radiant sensitive area A 

Wavelength of the max. sensitivity As ma) 
Quantum yield 

(Electrons per photon) (A. = 850 nm) ^ 

Spectral sensitivity ( A = 850 nm) S 
Rise time of the photocurrent 
(load resistance R\. = 50Q;Vn = 20 V; 

A. = 900 nm) tr 

Capacitance ( = V) Co 

{Vh = 1 V) Ci 

(Vr = 20V) C20 
Cut-off -frequency (load resistance Rl = 50 Q; 

VR = 20V;A = 900nm) fg 

Dark current (Vr = I V; E = 0) /r 

Spectral sensitivity D (V^r = 1 V) S 
Noise equivalent power 

(Vr = 1V) NEP 

Detection limit {V^ = 1 V) D* 

Temperature coefficient for /p TC 



850 
0.80 
0.55 



0.5 (^ 1) 
15 
12 
3.5 

500 

0.15 (^ 0.3) 
9(^ 5) 



6.4x1012 
0.2 



Electrons 

Photon 

A/W 



PF 
PF 
pF 

MHz 

nA 

nA/lx 

W 

W 
%/K 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



SFH202 

PIN PHOTO DIODE 




FEATURES 

• TO-18 Hermetic Package 

• Fiat Glass Lens 

• For Fiber Optic Communications 
tg 500 MHz, tr « 0.5 ns 

DESCRIPTION 

SFH 202 is a planar silicon PIN-photo 
diode in case 18A2 DIN 41876 (similar 
to TGI 8) with flat glass lens. The cathode 
is electrically connected with the case. 
The PIN diode is a receiver with high 
limiting frequency that distinguishes 
itself through limited reverse current 
capacity and short switching time. 
Through the flat lens the diode is espe- 
cially suitable for use with fiber optic 
cables, up to 560 Mbits/s. 



Package Dimensions in Inches (mm) 



0.UID 
(0,45) 





.571 .492 
~ (14,5X12,5) 



Radiant Sensitive Area .039 (1,0) x .039 (1,0) 




i 5=^- 



Maximum Ratings 



Reverse voltage 




50 


Junction temperature 


7] 


80 


Storage temperature range 


T, 


-40... +80 


Characteristics (rgmb = 25°C) 






Radiant sensitive area 


A 


1 


Wavelength of the max. sensitivity 


Xsm.x 


850 


Quantum yield 

(Electrons per photon )(X = 850 nm) 


ri 


0.80 


Spectral sensitivity (X = 850 nm) 


Sx 


0.55 


Rise time of the photocurrent 






(/?u = BOn-. = 20 V; X = 900 nm) 


t. 


0.5 « 1 ) 


Capacitance 






(Vr = V) 


Co 


15 


(Vr = 1 V) 


C^ 


12 


(Vr = 20V) 




3.5 


Cut-off frequency 






(Al = 50n; Vr = 20 V; X = 900 nm) 


u 


500 


Dark current (Vr = 20 V; f = 0) 




1 «5) 


Spectral sensitivity (\^r = 20 V) 


s 


100 7) 


Noise equivalent power (Vr = 20 V) 


NEP 


3.3 X 10-1* 


Detection limit (Vr = 20 V) 


D* 


3.1 X 10^2 


Temperature coefficient for Ip 


TK 


0.2 



Electrons 

Photon 

A/W 



pF 
pF 
pF 

MHz 
nA 

nA/lx 

W 
\/Hz 

W 

%/K 



Specifications are subject to change without notice. 
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Iitronix 

A Siemens Company 



BPX 60 

PHOTODIODE 




Package Dimensions 



Radiant Sanative Area .108 (2.75) x .t08 12,75) 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



FEATURES 

• Silicon Planar Photodiode 

• Premium Hi-Rel Device 

• Modified TO-5 Hermetic Case 

• Flat Glass Lens 

• Large Photo Sensitive Area 



DESCRIPTION 

The BPX 60 is a planar silicon photodiode. 
The large area photosensitive system is 
suitable for cell as well as diode operation 
at a very low reverse current level. The 
hermetically sealed case -a TO-5 modifica- 
tion with flat glass window— allows applica- 
tion at extreme operating conditions. The 
signal/noise ratio is particularly favorable 
even at low illuminances. The open circuit 
voltage at low illuminances is higher than 
with comparable mesa photovoltaic cells. 



Maximum Ratings 



Reverse voltage 




32 


V 


Operating and storage temp>erature range 


^tor 


- 40 to + 125 


"C 


Junction temperature 


Tj 


100 


"C 


Soldering temperature in a 2 mm distance 








from the case bottom (t S 3 s) 


Ts 


230 


°C 


Power dissipation 




325 


mW 


Thermal resistance 


f^th Jamb 


300 


K/W 




"th Jcasa 


80 


K/W 



Characteristics (Ta^b 25 C) 

Spectral sensitivity D S 

Wavelength of the max. sensitivity Ag ^ai 
Quantum yield 

(Electrons per photon) (k = 850 nm) 

Spectral sensitivity (A. = 850 nm) S 

Open circuit voltage (Ey = 100 Ix) D Vi 

(£v = 1000 Ix) 1) Vl 

Short circuit current (Ey = 100 Ix) i) /k 

Rise and fall time of the photocurrent 

from 10% to 90% and 

from 90% to 1 0% of the final value 

(Rl = 1 kQ; = V; a = 950 nm) t, 

(Rl = 1 kQ ; Vr = 10 V; a = 950 nm) f^; ff 

Temperature coefficient of Vi TC 

Temperature coefficient of /k TC 

Junction capacitance 

(Vr = OV;f = 1MH2;E = 0) Co 

(VR = 10V;f = 1MHz;£ = 0) C^o 

Radiant sensitive area A 

Dark current (Vr = 10 V; T,„b = 25''C; E = 0) /r 



50 35) 
850 

0.73 

0.50 

360(^270) 
460 

5 3.5) 



2.5 
1.0 
-2.6 
0.2 

750 
220 
7.6 

7 300) 



nA/lx 
nm 

Electrons 

Photon 

A/W 

mV 

mV 



mV/K 
%/K 

PF 
pF 

mm2 
nA 



a colour temparature of 



Specifications are subject to change without notice. 
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BPX 61 

PiN PHOTODIODE 




FEATURES 

• Silicon Planar Pin Photodiode 

• Premium Hi-Rel Device 

• Modified TO-5 Hermetic Case 

• Flat Glass Lens 

• Large Photo Sensitive Area 

• Low Dark Current, 2 nA 

• Short Switching Time, 50 ns 

DESCRIPTION 

The BPX 61 is a planar silicon photodiode 
with low reverse current. Its low capaci- 
tance permits use up to 10 MHz. The large 
area photosensitive system is suitable for 
ceil as well as diode operation at a very low 
reverse current level. The hermetically 
sealed case— a TO-5 modification with flat 
glass window —allows application at 
extreme operating conditions. The signal/ 
noise ratio is particularly favorable even at 
low illuminances. The open circuit voltage 
at low illuminances is higher than with 
comparable mesa photovoltaic cells. The 
PIN photodiode is outstanding for low 
junction capacitance, high cut-off frequency 
and short switching times. 



Package Dimensions in Inches (mm) 



RADIATION SENSITIVE 
AREA .108 X .108 (2.75 X 2.75) 




Maximum Ratings 

Reverse voltage 

Operating and storage temperature range 

Junction temperature 

Soldering temperature in a 2 mm distance 

from the case bottom (t ^ 3 s) 

Power dissipation (Tamb = 25''C) 

Thermal resistance 



Characteristics {T^mb = 25° C) 



T, 

Ptot 
Wth J) 
RthJ< 



32 

-40 to +100 
100 

230 
325 
300 
80 



K/W 
K/W 



Spectral sensitivity (Vr = S V) 


S 


70 (S 50) 


nA/lx 


Wavelength of the max. sensitivity 


^Smax 


850 


nm 


Quantum yield 




0.88 


Electrons 


(Electrons per photon) {k - 850 nm) 


n 


Photon 


Spectral sensitivity (A. = 850 nm) 


s 


0.60 


A/W 


open circuit voltage (Ey - 100 Ix) D 


Vl 


285 


mV 


(£v = 1000lx)i> 


Vi 


365 


mV 


Short circuit current (Ey = 100 Ix) 


/k 


6.5 


^A 


Rise and fall time of the photocurrent 








from 10%to90%and 








from 90% to 1 0% of the final value 








(Rl = 1 kQ; Vr = V; X= 950 nm) 


tr;t, 


125 


ns 


(«L = 1 Ml; Vr = 10 V; A = 950 nm) 


tf.tf 


50 


ns 


Temperature coefficient of Vi 


TC 


-2.6 


mV/K 


Temperature coefficient of /k 


TC 


0.2 


%/K 


Capacitance 








(VR = 0V;f = 1MHz;E=0) 


Co 


72 


PF 


(VR = 3V;f=1MHz;E = 0) 




25 (£ 40) 


PF 


Radiant sensitive area 


A 


7.6 


mm2 


Dark current 








( Vr = 10 V; = 25»C; E = 0) 


In 


2 (^ 30) 


nA 


Noise equivalent power 






W 


(Vr = 10V) 


NEP 


4.2 x 10-1* 


Detection limit (Vr = 10 V) 


D* 


6.6 X 1012 


cmj^ 


1) Th« illuminano* indicatad nUi* to unfiltoracl rad 


ation of a tungatan fi 


amant lamp at a color 


tamparatura o 


2866 K (•tondard ligM A in accordanoa with DIN 5033 and lEC publ. 306-1). 





Specifications are subject to change without notice. 
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SFH 203 

SILICON PHOTOOIODE 



Package Dimensions 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



FEATURES 

• TO-5 Hermetic Package 

• Fiat Glass Lens 

• BG 38 Filter for Adaptable Sensitivity 
DESCRIPTION 

SFH 203 is a silicon planar photodiode. 
The large area photo sensitive system is 
suitable for cell as well as diode operation 
at very slow reverse voltage level. The 
hermetic modified TO-5 package is sup- 
plied with a flat glass lens that allows 
operation under extreme conditions. The 
filtered glass window (Schott & Gen) 
adapts the system to a sensitive aperture. 
The SFH 203 is therefore, especially 
applicable for daylight as well as being 
suitable for artificial lighting of high 
color temperature for photography and 
color analysis. 



Maximum Ratings 



Reverse voltage 




32 


V 


Operating and storage temperature range 




-40. ..+100 


°c 


Junction temperature 


7] 


100 


t 


Soldering temperature in a 2 mm 








distance from the case bottom (f < 3 s) 


Tl 


230 


°C 


Power dissipation 


^tox 


325 


mW 


Thermal resistance 


'^th Jamb 


300 


K/W 




'^th Jcate 


80 


K/W 


(r,^b = 25°C) 








Characteristics 








Spectral sensitivity'' 


S 


7.5 (>5) 


nA/lx 


Wavelength of the max. sensitivity 


^Smax 


555 


nm 


Spectral sensitivity (X = 555 nm) 


5x 


0.21 


A/W 


Open circuit voltage 








(£v= 100 lx)i 


Vl 


244 


mV 


(£«= 1000 \xV 




380 


mV 


Short circuit current (E^ = 100 Ix)^ 


Ik 


0.70 


ma 


Rise and fall time of the photocurrent 






from 10% to 90% and 








from 90% to 10% of the final value 








(/?L= 1 kfl; Vr = OV) 


tntf 


2.5 


MS 


(/?u= 1 kn; Vr = 10 V) 




1.0 


MS 


Temperature coefficient of 1/l 


TK 


-0.6 


%/K 


Temperature coefficient of 


TK 


0.2 


%/K 


Capacitance 








(\/r = V;f= 1 MHz;£ = 0) 


Co 


900 


pF 


(Vr = 3 V; ,f = 1 MHz; £ = 0) 


Cz 


770 


pF 


Radiant sensitive area 


A 


7.6 


mm^ 


Dark current (Vr = 10V;£ = 0) 


Ih 


7 « 50) 


nA 



Vhe illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard liflht A in accordance with DIN 5033 and lEC publ. 306-1). 



Specifications are subject to change without notice. 
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BPX 48 

DIFFERENTIAL PHOTODIODE 




FEATURES 

• Differential Photodiode 

• Plastic Encapsulated, Strip Line 
Technique 

• Tightly Spaced Diodes For Precise 
Positional Indication 



DESCRIPTION 

The differential photodiode BPX 48 is 
designed for special industrial electronic 
applications, such as follow-up control, 
edge control, path and angle scanning, 
respectively. The individual diodes are 
spaced 50 nm apart, thus resulting in a 
highly precise positional indication. The 
rise and fall times of the photocurrent are 
so short that control systems with small 
down times can be built up. The silicon 
planar method ensures a low dark current 
level, low noise and thus very favorable 
signal relationships. 



Package Dimensions In Inches (mm) 




Maximum Ratings 

Reverse voltage 
Junction temperature 
Storage temperature range 
Power dissipation 



^tor 
Ptot 



10 
125 

-40 to + 80 
50 



Characteristics (Tamb = 25°C) 

(the data refers to a photodiode system) 



Spectral sensitivity i) 


S 


32 (^ 15) 


nA/lx 


Wavelength of the max. sensitivity 


max 


850 


nm 


Quantum yield 

(Electrons per photon) {k = 850 nm) 


n 


0.80 


Electrons 
Photon 


Spectral sensitivity (A. = 850 nm) 


S 


0.55 


A/W 


Rise and fall time of the photo current 








from 10% to 90% and 








from 90% to 1 0% of the final value 








(flL = HiQ;VR = OV) 




^ 500 


ns 


(f?L = lkfl; Vr = 10V) 


trltf 


^ 150 


ns 


Cut-off frequency measured with a 








load resistance (Ri = 1 kQ; V'r = 10 V) 




3 


MHZ 


Capacitance 








(Vr = OV) 


Co 


40 


PF 


(Vr = 10V) 


Cio 


10 


PF 


Radiant sensitive area 


A 


2 X 2.47 


mm2 


Dark current (Vr = 10 V; E = 0) 


/r 


100 (S 200) 


nA 



1) The illuminance indicated refers to unfiltered radiation of a tungsten 
filament lamp at a color temperature of 2856 K {standard light A in 
accordance with DIN 5033 and I EC publ. 306-1 ). 



Specifications are subject to change without notice. 
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A Siemens Company 



BP 104 

PIN PHOTODIODE 



FEATURES 

• Silicon Planar Pin Photodiode 

• IR Transparent Filter Plastic Package 

• 2/10" Lead Spacing 

• High Speed, 10 ns 

DESCRIPTION 

BP 104 is a silicon planar PIN photodiode, 
encapsulated in a plastic package, which 
simultaneously serves as filter and is trans- 
parent to IR radiation. Its terminals are 
soldering tabs spaced 5.08 mm (2/10") 
apart. Due to its design the diode can easily 
be mounted, even on PC boards. The flat 
back of the epoxy resin case makes rigid 
fixing of the component feasible. Arrays 
can befrealized by multiple arrangements. 
This universal photodetector is suitable for 
diode ^s well as voltaic cell operation. The 
signal/hoise ratio is particularly favorable, 
even at iow illuminances. 

The PIN photodiode is outstanding for its 
low junction capacitance, high maximum 
frequency, and fast switching times. It is 
particularly suitable for IR sound transmis- 
sion. The cathode is marked by a blue dot. 



Package Dimensions 



I .213 (5,4) I 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Operating and storage temperature range 
Soldering temperature in a 2 mm distance 
from the case bottom (r ^ 3 s) 
Power dissipation { Tamb = 25°C) 



20 

-40 to +80 



230 
1 50' 



Characteristics (Tamb = 25° C) 

Spectral sensitivity ( \/r = 5 V) (A = 950 nm) 
Wavelength of max. spectral sensitivity 
Quantum yield 

(Electrons per photon) (A = 950 nm) 

Spectral sensitivity 

(A = 960nm, V/r = 5 V) 

Rise and fall time of the photocurrent 

from 10% to 90% and 

from 90% to 1 0% of the final value 

(/?L = IkQ; Vr = V; A = 950 nm) 

(/?L = 1 kQ; = 10 V; A = 950 nm) 

Temperature coefficient for /k or /p 

Capacitance 

(\/r = 0V;^=1 MHz,£=0) 
(\/r = 3V;/=1 MHz,f =0) 
Radiant sensitive area 
Dark current (1/r = 10 V) 
Noise equivalent power 
(\/r = 10V) 

Detection limit 



tr.ti 
TC 

Co 

C3 



40 (S25) 
950 



0.92 
0.71 



0.18 

48 
17 
5.06 
2 30) 

4.2x 10'" 



Specifications are subject to change without notice. 
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BPW33 

PHOTODIODE 



Package Dimensions 




Cattiodt 



FEATURES 

• Silicon Planar Photodiode 

• Transparent Plastic Package 

• 2/10" Lead Spacing 

• Very Low Dark Current, 20 pA 

• High Sensitivity, 50 nA/lx 

DESCRIPTION 

The BPW 33 is a large area silicon planar 
photodiode, which is incorporated in a 
transparent plastic package. Its terminals 
are soldering tabs, arranged In 5.08 mm 
(2/10") lead spacing. Because of its design 
the diodes can also very easily be assembled 
on PC boards. The flat back of the epoxy 
resin case makes rigid fixing of the com- 
ponent feasible. 

The BPW 33 has been developed as a de- 
tector for low illuminances and is intended 
for use as a sensor in exposure meters and 
automatic exposure timers. The component 
is outstanding for high open circuit voltage 
at low illuminances. The cathode is marked 
by an orange dot. 



Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Storage temperature range 

Soldering tamperatura in a 2 mm distance 

from the case bottom (t ^ 3 s) 

Power dissipation » 25'>C) 



Characteristics (Ti^b 25**C) 

Spectral sensitivity 
Zero cross over 2) 
(£y = 0; r,„b = 50»C) 
Radiant sensitive area 
Wavelength of the max. sensitivity 
Quantum yield 

(Electrons per photon) (A = 800 nm) 
Spectral sensitivity (A = 800 nm) 
Rise and fall time of the photocurrent 
from 1 0% to 90% and 
from 90% to 1 0% of the final value 
(Rl = 1k£J; Vr = V; a = 950 nm) 
(/7l = 1 kQ; Vr ' 5 V; A = 950 nm) 
Capacitance (Vj, = V; E = 0) 
(Vr = 3V;E = 0) 
Dark current 
(\^R = 1V:£ = 0) 
Temperature coefficient of Ik 
Noise equivalent power 
(Vr = 1V) 

Detection limit 



Vr 



7-. 



So 
A 

Asm 

s 



tr;tf 

Co 

C3 

/r 
TC 



230 
150 



50(2: 35) 

2 0.05 

7.6 

800 

0.73 
0.47 



2.5 
1.0 
750 
330 

20(^100) 
0.2 

5.3x10-W 
5.2 X 1013 



nA/lx 



mV/pA 
mm2 



Electrons 
AW 



lis 
PF 
PF 

pA 

%/K 

W 

cm^ 



f ilamant lamp at a ookMif tamparatura of 

-1). 

M*. Tha aato 



Specifications ere subject to change without notice. 
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BPW 34 

PIN PHOTODIODE 



Package Dimensions 




FEATURES 

• Silicon Planar Pin Photodiode 

• Transparent Plastic Package 

• 2/10 ' Lead Spacing 

• Low Junction Capacitance, <40 pF 

• Short Switching Time, 50 ns 

• High Sensitivity, 70 nA/lx 

DESCRIPTION 

The BPW 34 is a silicon planar PIN 
photodiode, which is incorporated in a 
transparent plastic package. Its termi- 
nals are soldering tabs arranged in 
5.08 mm (2/10") lead spacing. Due to 
its design the diode can also very easily 
be assembled on PC boards. The flat 
back of the epoxy resin case makes 
rigid fixing of the component feasible. 

Arrays can be realized by multiple 
arrangements. This versatile photode- 
tector can be used as a diode as well 
as a voltaic ceil. The signal/noise ratio 
is particularly favorable, even at low 
illuminances. The open circuit voltage 
at low illuminances is higher than 
with comparable mesa photovoltaic 
cells. The PIN photodiode is outstand- 
ing for low junction capacitance, high 
cut-off frequency and short switching 
times. The photodiode is particularly 
suitable for IR sound transmission. 
The cathode is marked by a blue dot. 



Maximum Ratings 

Reverse voltage 

Operating and storage temperature range 
Soldering temperature 

in a 2 mm distance from the case bottom (t ^ 3 s) 
Power dissipation (Tamb = 25°C) 



Characteristics (Tamb = 25° C) 



230 
150 



mW 



Spectral sensitivity H (Vr = 5 V) 


S 


70 {i 50) 


nA/lx 


Wavelength of the max. sensitivity 




850 


nm 


Quantum yield 




0.88 


Electron 


(Electrons per photon) (A. = 850 nm) 


1 


Photon 


Spectral sensitivity (A. = 850 nm) 


s 


0.60 


A/W 


Open circuit voltage (ty = 100 Ix) D 




285 


mV 


Open circuit voltage (£v = 1000 Ix) i) 




365 


mV 


Short circuit current (Ey = 100 Ix) D 


Ik 


6.5 


^A 


Rise and fall time of the photocurrent 








from 1 0% to 90% and 








from 90% to 1 0% of the final value 








(Rl = 1 kfl; = V; a = 950 nm) 


(r;tf 


125 


ns 


{/?L = IkQ; Vr = 10 V; A = 950 nm) 




50 


ns 


Temperature coefficient of Vi 


TC 


-2.6 


mV/K 


Temperature coefficient of /k or /p 


TC 


0.18 


%/K 


Capacitance 








(VR = 0V;f = 1MHz;E = 0) 


Co 


72 


pF 


{Vh = 3 V; f = 1 MHz; E = 0) 


C3 


25 40) 


pF 


Radiant sensitive area 


A 


7.6 


mm2 


Dark current (Vr = 10V) 


/r 


2 {i 30) 


nA 


Noise equivalent power 






w 


(Vr = 10V) 


NEP 


4.2 X 10-1* 








Detection limit 


D* 


6.6 X 10'2 


cmVHz 

w 



Specifications are subject to change without notice. 
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A Siemens Company 



BPX91B 

PHOTODIODE 




FEATURES 

• Transparent Plastic Paclcage 

• 2/10 ' (5.08 mm) Lead Spacing 

• High Blue Serfsitivity, 
400mm = 30% Srel 

DESCRIPTION 

The BPX91B Is a planar silicon photo- 
diode, which Is Incorporated In a 
transparent plastic package. Its 
terminals are soldering tabs arranged 
In 2/10" (5.08 mm) lead spacing. Due to 
its design, the diode can also very 
easily be assembled on PC boards. 
The flat back of the epoxy resin case 
makes rigid fixing of the component 
feasible. Arrays can be realized by 
multiple arrangements. The increased 
blue sensitivity with short wavelength 
makes the BPX91B particularly 
suitable for application with high blue 
light source. 

This versatile photodetector Is suitable 
for diode as well as voltaic cell 
operation. The signal/noise ratio is 
particularly favorable, even at low 
illuminances. The open circuit voltage 
at low illuminances Is higher than with 
comparable mesa photovoltaic cells. 
The cathode is marked by a tab on the 
solder lead. 



3 



Package Dimensions in Inches (mm) 




.020(0.5) I 
.016(0,4)"* 

_J L_.031(0.8) 
'^.028(0,7) 




0.2(5,08) 

RidiMt SMHhiM Am .108 (2,75) x .108 (2.75) 



Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse Voltage (Vr) 10 V 

Operating and Storage 

Temperature Range (Ts) -40 to +80 X 

Soldering Temperature 
In a 2 mm Distance from 

the Case Bottom (Tl), t:s3 s 230 'C 

Power Dissipation (Ptot), Tamb = 25'C 150 mW 

Characteristics (Tamb = 25 °C) 

Photo Spectral Sensitivity (S) 50 (a 35) nA/lx 

Wavelength of the Max. Sensitivity (Xs max) 850 nm 

Quantum Yield (?») 0.73 Electrons 

Photon 

Spectral Sensitivity (S^), X = 850 nm 0.47 A/W 

Open Circuit Voltage (V|_) 

Ev = 100lx 360(&270)mV 

Ev=1000lx 460 mV 

Short Circuit Current (Ik) 
Ev=100lx 5(a3.5)/iA 

Rise and Fall Time 

of the Photo Current (t^tf) 

Rl=1 kn;VR = 0V;X = 950nm 2.5/iS 

RL=1kn;VR = 10V;X = 950nm 1.0^ 

Temperature Coefficient of (Vl), TC -2.6 mV/K 

Temperature Coefficient of (1^), TC 0.2 %/K 

Capacitance 

VR = 0V;f = 1 MHz;E = 0(Co) 750 pF 

Vr = 10 V; f = 1 MHz; E = (C10) 220 pF 

Radiant Sensitive Area (A) 7.6 mm^ 

Dark Current (Ir) 

Vr=10V:E = 7(^300) nA 

Specifications subject to change without notice. 
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A Siemens Company 



BPX 90 

PHOTODIODE 




FEATURES 

• Silicon Planar Photodiode 

• Transparent Plastic Package 

• 2/10" Lead Spacing 

• High Sensitivity, 40 nA/ tx 

DESCRIPTION 

The BPX 90 is a planar silicon photodiode, 
which is incorporated in a transparent 
plastic package. Its terminals are soldering 
tabs arranged in 5.08 mm (2/10") lead 
spacing. Due to its design the diode can also 
very easily be assembled on PC boards. The 
flat back of the epoxy resin case makes 
rigid fixing of the component feasible. 
Arrays can be realized by multiple arrange- 
ments. 

This versatile photodetector is suitable for 
diode as well as voltaic cell operation. The 
signal/noise ratio is particularly favorable, 
even at low illuminances. The open circuit 
voltage at low illuminances is higher than 
with comparable mesa photovoltaic cells. 



Package Dimensions 



.091 (2,3) 
.079 (2,0) 



?u .028 (kfi ^^" h ^ 

(0.6) J IlL ' X! JP:?* ^^-^TlE. ^ 



.020 (0,5) JX— ^ 



.138 (3,5) 
.118(3) 



Radiant Sansitive Area 
(1.8)x^3.2) 



Cathode 

Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Operating and storage temperature range 
Soldering temperature in a 2 mm distance 
from the case bottom (t ^ 3 s) 
Power dissipation 



Tstor 



32 

-40 to + 80 



230 
100 



Characteristics {T^rnb = 25 C) 

Spectral sensitivity i> S 

Wavelength of max. spectral sensitivity ks ma> 
Quantum yield 

(Electrons per photon) (A = 850 nm) 1 

Spectral sensitivity (k = 850 nm) S 

Open circuit voltage (£v = 100 Ix) D Vi 

(£v = 1000 Ix) 1) Vi 

Short circuit current (Ey = 100 Ix) D /k 
Rise and fall time of the photocurrent 
from 1 0% to 90% and 
from 90% to 1 0% of the final value 
(Ri = 1 kfl; Vr = V; A = 950 nm) tf 

{Ri = 1 kQ; Vr = 10 V; A = 950 nm) t,; 

Temperature coefficient for Vi TC 

Temperature coefficient for Ik TC 
Capacitance 

(\/R = 0V;f=1MH2;E=0) Co 

(\/n = 10V;f = 1MHz;E = 0) Cio 

Radiant sensitive area A 

Dark current (Vr = 10 V; E = 0) /r 



40 25) 
850 

0.73 

0.50 

380 (S 270) 
460 

4(S 2.5) 



1.1 
0.8 
-2.6 
0.2 

500 
170 
5.0 

5 (S 200) 



Specifications are subject to change without notice. 
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BPX 93 

PHOTODIODE 




FEATURES 

• Silicon Planar Photodiode 

• Transparent Plastic Package 

• 2/10" Lead Spacing 

• Low Dark Current, 0.5 nA 

DESCRIPTION 

The BPX 93 is a planar silicon photodiode, 
which is incorporated in a transparent 
plastic package. Its terminals are soldering 
tabs arranged in 5.08 mm (2/10") lead 
spacing. Due to its design the diode can also 
very easily be assembled on PC boards. The 
flat back of the epoxy resin case makes 
rigid fixing of the component feasible. 
Arrays can be realized by multiple arrange- 
ments. 

This versatile photodetector is suitable for 
diode as well as voltaic cell operation. The 
signal/noise ratio is particularly favorable, 
even at low illuminances. The open circuit 
voltage at low illuminances is higher than 
with comparable mesa photovoltaic cells. 
The cathode is marked by a white dot. 



Package Dimensions 



.213 (5,4) 
.193 (4.9) 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



IVIaximum Ratings 



Reverse voltage 




32 


V 


Operating and storage temperature 


^sfor 


-55 to +80 


°C 


Soldering temperature in a 2 mm distance 








from the case bottom (f 2 3 s) 


Ts 


230 


°c 


Power dissipation (Tamb = 25°C) 


Ptot 


75 


mW 



Characteristics (famb ^ 25° C) 

Spectral sensitivity i) 
Wavelength of the max. sensitivity 
Quantum yield 

(Electrons per photon) (k = 850 nm) 
Spectral sensitivity ( A. = 850 nm) 
Open circuit voltage 
(£v = 100 Ix) 1) 
(£v = 1000 Ix) 1) 

Short circuit current (Ey = 100 Ix) D 
Rise and fall time of the photocurrent 
from 1 0% to 90% and 
from 90% to 1 0% of the final value 

(Rl = '^kQ■.Vf^ = ^0\/) 
Temperature coefficient of Vi 
Temperature coefficient of /k 
Capacitance 

(VR = 0V;f = 1MHz;£ = 0) 
(Vr = 10V;/ = 1MHz;E = 0) 
Radiant sensitive area 
Daric current 
(V'r = 10V;E=0) 



TC 
TC 

Co 
Cio 
A 



8 IS 5) 
850 

0,73 

0.50 

360 (S 270) 
460 

0.8 (S 0.5) 



1.1 
0.8 
- 2 
0.1 



120 

40 

1 



Specifications are subject to chaijtge witinout notice. 
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BPW 32 

PHOTODIODE 




FEATURES 

• Silicon Planar Photodiode 

• Transparent Plastic Package 

• 2/10" Lead Spacing 

• Very Low Dark Current, 5 pA 

DESCRIPTION 

The BPW 32 is a silicon planar photodiode, 
which is incorporated in a transparent 
plastic package. Its terminals are soldering 
tabs, arranged in 5.08 mm (2/10") lead 
spacing. Because of this design, the diodes 
can also very easily be assembled on PC 
boards. The flat back of the epoxy resin 
case makes rigid fixing of the component 
feasible. 

The BPW 32 has been developed as a de- 
tector for low illuminances and is intended 
for use as a sensor in exposure meters and 
automatic exposure timers. The component 
is outstanding for low dark currents and — 
when used as a voltaic cell— for a high open 
circuit voltage at low illuminances. The 
cathode is marked by an orange dot. 



Package Dimensions 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage Vr 

Storage temperature range Tstor 
Soldering temperature in a 2 mm distance 

from the case bottom (t S 3 s) Tg 

Power dissipation (Tamt = ZS^C) Ptot 



230 
100 



Characteristics (rgmb = 25° C) 

Spectral sensitivity i) S 
Zero cross over 2) 

(£, = 0lx;T=50"'C) Sq 
Radiant sensitive area A 
Wavelength of the max. sensitivity ^ax 
Quantum yield 

(Electrons per photon) (A = 800 nm) 

Spectral sensitivity (A = 800 nm) S 

Rise and fall time of the photocurrent 

from 10% to 90% and 

from 90% to 1 0% of the final value 

(«L = 1 kQ ; Vr = V; A = 950 nm) t,; t, 

(Al = 1 kQ ; Vr = 5 V; A = 950 nm) f,; t, 

Capacitance (Vr = V; £ = 0) Co 

(\^R = 3V;E = 0) C3 

Dark current 

(\/r = 1V;£=0) /r 
Temperature coefficient of /< TC 
Noise equivalent power 

(V'r = 1 V) NEP 
Detection limit D* 



10 (S 7) 

^0.5 
1 

800 
0.73 
0.47 



1.3 
1.0 
120 
50 

5 20) 
0.2 

2.1 X 10-16 
4.8 X 1013 



a color temperature of 



1) The illuminance indicated refers to unfiltered radiation of a tungsten filament lamp at a 
2856 K (standard light A in accordance with DIN S033 and lEC publ. 306 1). 

2) 5o is a measure for the lower spectral sensitivity when the photodiode is used in exposure meters. The zero ci 
over So is defined in the diagram . 



Specifications are subject to change without notice. 
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SFH 100 

PHOTODIODE 




FEATURES 

• Transparent Plastic Paclcage 

• 12.7 mm Lead Spacing 

• Low Reverse Voltage, 0.1 V 

DESCRIPTION 

The SFH100 silicon planar photodiode is 
supplied for universal applications. It is 
especially suitable for operation with 
small reverse voltage (approx. 0.1 V) for 
the detection of very limited illumination. 
The increased blue sensitivity of the diode 
lightens application with luminous source, 
which has a short wave emission spectrum. 
The component is built in a transparent 
plastic package and contains solder tab 
leads spaced at 12.7 mm. 



Package Dimensions in Inches (mm) 

.524 0.45 

^(13,3)(12,7) 




Radiant Sensitive Area .343 (8,7) x .106 (2,7) 



Maximum Ratings 



Reverse voltage 




7 


V 


Operating and storage temperature range 


T, 


-40... +80 




Soldering temperature in a 2mm distance 








from the case bottom (f < 3 s) 


Tl 


230 


t 


Power dissipation 


Ptox 


100 


mW 


Characteristics (ramb= 25°C) 








Spectral sensitivity'' 


S 


175 O150) 


nA/lx 


Wavelength of max. spectral sensitivity 


max 


800 


nm 


Quantum yield 






Electrons 


(Electrons per photon)(X = 850 nm) 


V 


0.88 


Photon 


Spectral sensitivity (X = 850 nm) 


Sx 


0.5 


A/W 


Open circuit voltage (fy = 100 Ix)"" 


Vl 


370 


mV 


|£v= 1000 lx)i 


Vl 


430 


mV 


Short circuit current (fy = 100 Ix)^ 


Jk 


175 


/iA 


Rise time of the photocurrent 


fr 


1.2 


MS 


Temperature coefficient for V'l 


TC 


-0.6 


%/K 


Temperature coefficient for 


TC 


0.2 


%/K 


Capacitance (Vr = V; f = 0) 


Co 


1000 


pF 


Radiant sensitive area 


A 


23.5 


mm^ 


Dark current ( Vr = 10 V; £ = 0) 


Ib 


0.4 « 10) 


nA 



iThe illuminance Indicated refers to unflltered radiation of a tungsten-filament lamp at a color 
temperature of 2856K. (Standard light A in accordance with DIN 5033 and lEC publ. 306-1.) 



Switching Applications 

R 

I — nn— 




A type with small input current should be used as 
operational amplifier. 



Specifications subject to change without notice. 
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A Siemens Company 



SFH 200 

PHOTODIODE 



Package Dimensions in inches (mm) 




FEATURES 

• Transparent Plastic Case 

e 5.08 mm (2/10") Lead Spacing 

• Very Large Zero Crossover, 



1 mV/pA 



DESCRIPTION 

SFH 200 is a planar silicon photodiode 
incorporated in a transparent plastic 
package. Its terminals are solder tabs 
arranged in 5.08 mm (2/10 inch) lead 
spacing. The diode can also very easily 
be mounted on PC boards. The SFH 200 
is developed for low luminescence as 
receiver for such applications as exposure 
meters. The photo component distin- 
guishes itself by large zero point divisions 
and by high open circuit voltage with low 
luminescence. 

Type Characterization: notch with blue 
point. The cathode is marked by a tab 
on solder lead. 



Temperature 

Operating and storage temp, range 
Soldering temperature in a 2 mm 
distance from the case botton (r < 3bs) 



Characteristics (r.„b = 25t) 

Spectral sensitivity'' 5 

Zero cross over Sq 
Forward Current 

(£. = Ix; r.^b = 25"t; = 50 mV) 

Radiant sensitive area A 

Wavelength of max. spectral sensitivity Xs max 
Quantum yield 

(Electrons per photon)(X = 800 nm) ^ 

Spectral sensitivity (X = 800 nm) S;^^ 
Rise and fall time of the photocurrent 

from 10% to 90% and 

from 90% to 10% of the final value 

(A?L = 1 kn; Vr = V; X = 950 nm) t,; ff 

(/?L = 1 kfl; Vr = 5 V; X = 950 nm) t,; ff 
Capacitance 

(V/R = 0V;f = 0) Co 

(Vr = 3V;£ = 0) C3 

Temperature coefficient for TK 

Dark current (\/r = 3 V;£ = 0) Ir 



20 (> 14) 
> 1 

20 
2.8 
800 

0.73 

0.47 



1.3 
1.0 

240 
100 
0.2 
20 



nA/lx 
mV/pA 

pA 

mm^ 

nm 

Electrons 

Photon 

A/W 



MS 

pF 
pF 
%/K 
pA 



^The tllumlnanc* indicatad rafar* to unfiltarad radiation of a tungatan-filamant lamp at a color 
)f 2856 K. (Standard light A In accordanca with DIN 5033 and lEC publ. 306-1.) 



Specifications are subject to change without notice. 
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BPX 92 

PHOTODIODE 




FEATURES 

• Silicon Planar Photodiode 

• Transparent Plastic Package 

• 2/10" Lead Spacing 

• Low Dark Current, 1 nA 

DESCRIPTION 

The BPX 92 is a planar silicon photodiode, 
which is incorporated in a transparent 
plastic package. Its terminals are soldering 
tabs arranged in 5.08 mm (2/10") lead 
spacing. Due to its design the diode can also 
very easily be assembled on PC boards. The 
flat back of the epoxy resin case makes 
rigid fixing of the component feasible. 
Arrays can be realized by multiple arrange- 
ments. 

This versatile photodetector is suitable for 
diode as well as voltaic cell operation. The 
signal/noise ratio is particularly favorable, 
even at low illuminances. The open circuit 
voltage at low illuminances is higher than 
with comparable mesa photovoltaic cells. 



Package Dimensions 




Radiant Sensitive Area .039(1,0) x .059(1,5) 



Dimensions inside parenthesis are in mm 
Dimensions inside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Operating and storage temperature 
Soldering temperature in a 2 mm distance 
from the case bottom (t ^ 3 s) 
Power dissipation (Tamb = 25°C) 



230 
50 



Characteristics {T^rnb = 25°C) 

Spectral sensitivity D S 

Wavelength of the max. sensitivity ^s ma* 
Quantum yield 

(Electrons per photon) ( A. = 850 nm) ^ 

Spectral sensitivity (/. = 850 nm) S 
Short circuit current 

(Ey = 100 Ix) 1) V^L 

(£v = 1000 Ix) 1) Vi 

Open circuit voltage (Ey = 100 Ix) i) /k 

Rise and fall time of the photocurrent 

from 1 0% to 90% and 

from 90% to 1 0% of the final value 

(Rl = 1 '-i: = V; A = 950 nm) U; (, 

(Rl = 1 V^R = 10 V; /L = 950 nm) U: U 

Temperature coefficient of Vi TC 

Temperature coefficient of Ik TC 

Capacitance 

(VR = 0V;f = 1MHz;E=0) Cq 

(VR = 10V;f = 1MHz;E=0) Cio 

Radiant sensitive area A 
Dark current 

(Vr = 10V;E=0) /r 



7 a 4) 
850 

0.73 

0.50 

325 {i 240) 
410 

0.7 0.4) 



0.8 

-2.6 

0.2 

90 
23 
1.5 



Specifications are subject to change without notice. 
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SFH 205 

PIN PHOTODIODE 




FEATURES 

• Black Plastic Encapsulated Package 

• 2.54 mm (1/10") Lead Spacing 

• Built in Day Light Filter 

• Suitable for IR Sound Transmission 

DESCRIPTION 

The SFH 205 is a silicon planar PIN photo- 
diode, which is incorporated in a plastic 
package which simultaneously serves as 
filter and is also transparent for infrared 
emission. Its terminals are soldering tabs 
arranged in 2.54 mm (1/10") lead spacing. 
Due to its design, the diode can vertically 
be assembled on PC boards. Arrays can be 
realized by multiple arrangements. This 
versatile photodetector can be used as a 
diode as well as a voltaic cell. The signal/ 
noise ratio is particularly favorable, even 
at low illuminances. 

The PIN photodiode is outstanding for 
low junction capacitance, high cut-off 
frequency and short switching times. The 
photodiode is particularly suitable for IR 
sound transmission and remote control. 
The cathode is marked by stamping at the 
case edge. 



Package Dimensions In Inches (mm) 




Radiant Saniitiv* Area (2,7,5) x (2^75) 
.108 X .m 



ffl 

sJL^ " .09412,4) 



.157 (4) „ 
.150 (3,8) 



Maximum Ratings 

Reverse voltage 

Operating and storage temperature range 
Soldering temperature in a 1 mm distance 
from the case bottom (f < 3 s) 
Power dissipation (T.^b = 25*t) 



Characteristics (Tamb - 25°C) 





20 


V 


r. 


-40.. .+80 


t 




230 




Ptot 


150 


rrtt 



Spectral sensitivity^ (\/r - 5 V) 


S 


50 {> 30) 


/lA • cm^ 
mW 


Wavelength of the max. sensitivity 


max 


950 


nm 


Quantum yield 






Electrons 


(Electrons per Photon)(X = 950 nm) 


n 


0.74 


Photon 


Spectral sensitivity (X » 950 nm) 


Sx 


0.57 


A/W 


open circuit voltage 








(f, = 0.5 mW/cm2 X = 950 nm) 


Vl 


327 


mV 


(£, - 0.05 mW/cm2 X - 950 nm) 




248 


mV 


Short circuit current 








(£, » 0.05 mW/cm2 X « 950 nm) 


Ik 


2 


ma 


Rise and fall time of the photocurrent 








from 10% to 90% and 








from 90% to 10% of the final value 








(fft = 1 kO; Vr « V; X - 950 nm) 




125 


ns 


(Wl = 1 kfl; Vr = 10 V; X = 950 nm) 


tr-.ti 


50 


ns 


Temperature coefficient of 


TK 


-2.6 


mV/K 


Temperature coefficient of Ik or Ip 


TK 


0.18 


%/K 


Capacitance ( Vr = V; ^ = 1 MHz; £ = 0) 


Co 


72 


pF 


Radiant sensitive area 


A 


7.6 


mm* 


Dark current (Vr = 10 V) 


Ib 


2«30) 


nA 


Noise equivalent power 




4.4 X 10-1* 


W 


(V^R = 10V) 


NEP 


VHz 






6.3 X 10« 


cm VlHz 


Detection limit 


D* 


W 



^Th* illuminance indlcatad refer* to unf iltered radiation of a tungatan filament lamp at a color 
temperature of 2856 K ( standard light A in accordance with DIN 5030 and I EC publ. 306-1). 



Specifications are subject to change without notice. 
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SFH 206 

PIN PHOTODIODE 




FEATURES 

• Black Plastic Package 

• 2.54 mm (l/IO") Lead Spacing 

• Built in Daylight Filter 

DESCRIPTION 

The SFH 206 is a silicon planar PIN photo- 
diode which is incorporated in a black 
plastic package that serves as a filter for 
infrared radiation. Its terminals are solder 
tabs arranged in 2.54 mm (1/10") spacing. 
Due to its design the diode can vertically 
be assembled on PC boards. Arrays can be 
realized by multiple arrangements. This 
versatile photodetector can be used as a 
diode as well as a voltaic cell. The signal/ 
noise ratio is particularly favorable, even 
at low illuminances. 

The PIN photodiode is outstanding for 
low junction capacitance, high cut off 
frequency and short switching times. It 
is particularly suitable for IR sound 
transmission and remote control. The 
anode is marked by stamping at the 
case edge. 



Package Dimensions in Inches (mm) 




Characteristics 



Radiant Sensitive Area 
.108 . .108 
(2,75) " (2,75) 



Maximum Ratings 








Reverse voltage 




20 


V 


Operating and storage temperature range 


T, 


-40... +80 


°C 


Soldering temperature in a 1 mm distance 








from the case bottom (f < 3 s) 




230 


"C 


Power dissipation (Tamb^ 25*fe) 




150 


mW 



Spectral sensitivity'' (Ur = 5 V) 


S 


50 {> 32) 


HM • cm' 
mW 


Wavelength of the max. sensitivity 


Xsm.x 


950 


nm 


Quantum yield 

(Electrons per Photon)(X = 950 nm) 


T? 


0.74 


Electrons 
Photon 


Spectral sensitivity (\ = 950 nm) 




0.57 


A/W 


Open circuit voltage 








(f, = 0.5 mW/cm2 X = 950 nm) 




327 


mV 


(f, = 0.05 mW/cm2 X = 950 nm) 




248 


mV 


Short circuit current 








(f, = 0.05 mW/cm2 X = 950 nm) 


Ik 


2 


ma 


Rise and fall time of the photocurrent 








from 10% to 90% and 








from 90% to 10% of the final value 








(A?L = 1 kfi; = V; X = 950 nm) 


tr -. U 


125 


ns 


(/?L = 1 kfl; Vr = 10 V; X = 950 nm) 




50 


ns 


Temperature coefficient of Vl 


TK 


-2.6 


mV/K 


Temperature coefficient of I^^ or Ip 


TK 


0.18 


%/K 


Capacitance ( Vr = V; ^ = 1 MHz; £ = 0) 


Co 


72 


PF 


Radiant sensitive area 


A 


7.6 


mm^ 


Dark current (Vr = 10 V) 


Ir 


2 « 30) 


nA 


Noise equivalent power 






W 


(Vr = 10 V) 


NEP 


4.9 X 10-1* 


n/Hz 
cm\/iH2 


Detection limit 


D* 


5.6 X 10^2 


W 



Specifications are subject to change without notice. 
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SFH 206K 

PIN PHOTO DIODE 



Package Dimensions 




FEATURES 

• Colorless Plastic Package 

• 2.54 mm (1/10") Lead Spacing 

• Suitable for I R Sound Transmission 

DESCRIPTION 

The SFIH 206K is a silicon planar PIN 
photodiode which is incorporated in a 
colorless plastic package. Its terminals 
are solder tabs arranged in 2.54 mm 
(1/10") spacing. Due to its design the 
diode can vertically be assembled on PC 
boards. Arrays can be realized by mul- 
tiple arrangements. This versatile photo- 
detector can be used as a diode as well as 
a voltaic cell. The signal/noise ratio is 
particularly favorable, even at low 
illuminances. 

The PIN photodiode is outstanding for 
low junction capacitance, high cut off 
frequency and short switching times. It 
is particularly suitable for IR sound 
transmission and remote control. The 
anode is marked by stamping at the 
case edge. 



Radiant Sensitive Area 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



20 

-40... +80 



260 
150 



S 

^Smax 



0.88 
0.60 

285 
365 
6.5 



V 



Maximum Ratings 

Reverse voltage 

Operating and storage temperature range 
Soldering temperature in a 1 mm distance 
from the case bottom (t < 3 s) 
Power dissipation (T^mb ~ 

25t) 



Characteristics {Tamb = 25*^0 

Spectral sensitivity^ 

Wavelength of the max. sensitivity 

Quantum yield 

(Electrons per photon)(\ 850 nm) 
Spectral sensitivity (X = 850 nm) 
Ojaen circuit voltage 

(fv= 100 IxP 

(fv= 1000 Ix)^ 
Short circuit current (£v = 100 Ix)' 
Rise and fall time of the photocurrent 
from 10% to 90% and 
from 90% to 10% of the final value 

(A?L = 1 kfl; = V; X = 950 nm) 

(/?L = 1 kO; » 10 V; X = 950 nm) 
Temperature coefficient of Vi_ 
Temperature coefficient of Ik Ip 
Capacitance (Vr = V; f = 1 MHz; f = 0) 
Radiant sensitive area 
Dark current (Vr = 10 V) 
Noise equivalent power 

{\^R = 10V) 

Detection limit 



'Th« illuminanc* indicatnd rafar* to unfilwrad radiation of a tungttan filamant lanr 
tamparatura of 2856 K (ttandard light A in accordanca with DIN 5030 and lEC p 



Specifications are subject to change without notice. 



Electrons 

Photon 

A/W 

mV 
mV 



frJff 


125 


ns 


tr l ti 


50 


ns 


TK 


-2.6 


mV/K 


TK 


0.18 


%/K 


Co 


72 


PF 


A 


7.6 


mm^ 


Ir 


2«30) 


nA 
W 


NEP 


4.2 X 10-^* 


VHz 


D" 


6.6 X 10" 


cm Vhz 
W 
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SFH 204 

SILICON FOUR QUADRANT PHOTODIODE 




FEATURES 

• Miniature size 

• Four quadrant active sections 

• Close spacing of contacts, 12 urn 

• Can determine if and by how much a 
h'ght source has deviated 



DESCRIPTION 

The SFH 204 silicon planar miniature four 
quadrant photodiode has application in 
edge drive, positioning, and path and 
corner scanning control devices. The active 
units are spaced at only 12 jum apart fronn 
individual contacts. It is therefore possible 
to get exact positioning with high definition, 



Package Dimensions in Inches (mm) 



.30 (7,5) 
.28 (7,ir 
■I- 




» .03 (0,75) t 

.026(0,65) 1413 5, 

JL 018 (0,45) -^^O) 
(0'35) j 



DIODE SYSTEM WITH 
LIGHT SENSITIVE SURFACE 



rr;;:;#:::jl 
-tjt — i^i — aljt- 



450 Jl. 

1100 



n 



J. 

T 



) J 



MEASUREMENT IN 



Maximum Ratings 

Reverse voltage 12 V 

Junction temperature 7J 80 **C 

Soldering temperature in a 2mm distance 

from the case bottom (f < 3 s) 7, -20 . . . +80 "C 

Power dissipation Ptot 40 mW 

Characteristics {T^t, = 25°C) 

Wavelength of the max. sensitivity X, ^ax 850 nm 

Spectral sensitivity S 0.11O0.08) nA/lx 

Spectral sensitivity (X = 850 nm) Sx > 0.35 A/W 

Dark current (Vr = 10 V; 7-,^b = 25°C; £ •= 0) /r 0.01 « 2) nA 
Junction capacitance 

(Vr = 0V; f= 1 MHz; £ = 0) Cq 2.5 pF 

(Vr = 10V;f= 1 MHz;£ = 0) C^o 15 pF 
Rise and fall time of the photocurrent 

from 10% to 90% and 

from 90% to 10% of the final value 

(/?L = 1kS2; Vr = V; X = 950 nm) f,; ff 2 Ms 

(A?l= Ikfl; Vr= 10 V; X = 950nm) r,;ff 4 us 

Radiant sensitive area A 4 x 0.01 mm^ 
Distance between radiant sensitive areas, 

breadth of the cross-shaped geometry 12 {> 10) nm 
Maximum deviation of the spectral sensitivity 

of the four systems from the mean AS < 20 % 

Specifications subject to change without notice. 
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PHOTOTRANSISTORS 



Package 
Type 


Package Outline 


Pert Number 


Acceptence 
Half Angle 


Photo Current 
VcE-BV 
Ev-1000lx 

(mA) 


Collector 
Emittor 
Voltage 

VcEO <V) 


Pege 


T1 

3mm 
Plastic 


^ 


SFH309 




1.0 


35 


342 


T1% 
5mm 
Plastic 




BP103B-1 


16*' 


1.6-3.2 


35 


343 


BP103B-2 


2.5-5.0 


c=i t==c: 






BP103B-3 


4.0-8.0 




BP103B-4 


6.3-12.6 


Similar 
to TO-18 
Plastic 






BP103-1 


60** 


.16-.32 


50 


345 




BP103-2 


.25-0.5 


BP 103-3 


0.4-0.8 




BP103-4 


.63-1.25 


TO-18 
Flat 

Glass Lens 




BPX38-1 


40'' 


0.4-0.8 


50 


351 






BPX38-2 


.63-1.25 


BPX38-3 


1.0-2.0 




BPX38-4 


1.6-3.2 


TO-18 
Round 
Glass Lens 




BPX43>1 


20- 


1.6-3.2 


50 


353 


BPX43-2 


2.5-5.0 






BPX43-3 


4.0-8.0 




BPX43-4 


6.3-12.5 




BPY62-1 




1.25-2.5 


32 


355 




BPY62-2 


2.0-4.0 


BPY62-3 


3.2-6.3 


TO-18 
Flat 

Glass Lens 








SFH500 


60*' 


0.7 


15 


357 


Similar to 
TO-18 
Round 
Epoxy Lens 


czscr 
czscr: 






LPT100 


30*^ 


>0.2 


30 


347 


LPT100A 


1 .0-3.0 


LPT100B 


1 .3-2.6 


Similar to 

TO-18 

Flat 

Epoxy Lens 


C3ci: 
C3c=: 
C3c: 






LPT110 


SO** 


>0.2 


LPT1 1 0A 


0.6-1 .8 


LPT110B 


0.8-1.6 


Miniature 
1mm 


i A 


CC LJOAC O 

5r n30o-2 


le*' 


1.0-2.0 


32 


361 


SFH305-3 


1.6-3.2 


Miniature 
Plastic 




BPX8M 


IS** 


.63-1.25 


32 


359 






BPX81-2 


1.0-2.0 


6PX81-3 


1,6-3.2 


BPX81-4 


2.5-5.0 


2 Diode Array 

3 

4 

5 

6 

7 

8 

9 

10 


r\ 




BPX82 
BPX83 
BPX84 


IB*' 


.32-1.0 


32 


359 


1 


111 




BPX85 
BPX86 
BPX87 
BPX88 
BPX89 
BPX80 
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litronix SFH-309 

A Siemens Company 

T1 SILICON PHOTOTRANSISTOR 
ADVANCED INFORMATION 




FEATURES 

• 3 mm (T1) Size Package 

• .09 Inch (2.3 mm) Lead Spacing 

• Low Cost 

• Matches with SFH-409 
Infrared Emitter 



DESCRIPTION 

The new silicon NPN phototransistor 
SFH-309 is a iow cost component in 
the normai 3 mm piastic case. 

This component was designed for 
preferential use in simple iR light 
barriers and for remote control 
applications in entertainment 
electronics and toy Industry. 



Package Dimensions In Inches (mm) 



.026 
(^) 
(.50) 
.020 



.13 

(M) 

(3.1) 
.12 

A 



.114 

( 02.9 ) 

(02.7)"7~^ 

.106 I 

.18 
(4.6) 
.018 -J 

(g_45) 

(0.3) 

.012 ^ 

.045 
(115) 
(0.85) 

.033 



.026 
(.65) 

.02 



m 



t .146 
(3.7) 



£ 



(3.5) 
138 



.268 

(M) 

(6.4) 
.252 



.59 
(15) .65 
(14.6) ( 16.5 ) 
•575 (16.1) 
.634 



CATHODE 



.09 
(2.3) 



Characteristics (©25*^0) 

Photo Current (Vqe = 5 V; E, = 1000 Ix) Ip 1 mA 

Collector-Emitter Leaitage Current Iqeo 5(:^100)nA 
(VcE = 30V; E = 0) 

Wavelength of the Maximum Sensitivity Xg^^^^ 850 nm 

Switching Time t^ tf 5(^10)/iS 

Maximum Collector-Emitter Voltage ^ceo 

35 V 



Specifications subject to change without notice. 
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BP 103B SERIES 

PHOTOTRANSISTOR 



Package Dimensions 




FEATURES 

• Silicon NPN Epitaxial Phototransistor 

• Low Cost 

• T1% Package 

• Clear Plastic Lens 

• Narrow Acceptance Angle 16° 

• Very High Gain, Up to 56 mA 

DESCRIPTION 

BP103B is an epitaxial NPN silicon photo- 
transistor of high sensitivity. It is enclosed 
in a tubular 5 mm all-plastic package. 

The base terminal is not contacted, control 
is performed by the incident light. The 
collector is characterized by a flattening on 
the package base. 

The phototransistor is mainly intended for 
standard applications and for use in auto- 
matic electronic flashes. Due to the tubular 
plastic shape, it can easily be mounted into 
holes and performed plastic sleeves; e.g. 
LED mounting assemblies. 



Radiant Sensitive Area 
.016^.016 
(0,4) (0,4) 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 



Collector-emitter voltage 


VCEO 


35 


V 


Emitter-Collector voltage 


Vebo 


7 


V 


Collector current 


/c 


100 


mA 


Collector peak current (f 10 |is) 


/ CM 


200 


mA 


Junction temperature 


T, 


125 


°C 


Storage temperature 




-55 to 80 


°C 


Max. permissible soldering temperature [t^ 


5s)r, 


260 


°C 


Power dissipation (Tamb = 25°C) 


Ptot 


210 


mW 


Thermal resistance 








Collector junction to air 


flthJamb 


350 


K/W 


Characteristics (Tg^b = 25°C) 








Collector-emitter lealcage current 








(VcE = 30V;f=0) 


/ceo 


5 1 00) 


nA 


Range of spectral sensitivity 








(S=0.1 Smax) 


A 


440 to 1 070 


nm 


Wavelength of the max. sensitivity 


As max 


850 


nm 


Collector base — Photodiode 


A>CB 






(£v= 1000 Ix; \/cE = 5 V) 


10.8 


ma 


(£e = 0.5 mW/cm2; X = 950 nm; Vqb = 5 V) 


^PCB 


2.7 




Radiant sensitive area 


A 


0.12 


mm^ 


Rise time to 90% of the final value 








Fall time to 10% of the initial value 








(/?L = 1 l<Q)'' 


t,:t, 


5 (< 1 0) 


iis 


Capacitance 








(\/cE = 0V:/=1 MHz;£=0) 


CCE 


1 1 


pF 


Acceptance half angle 




16 


degrees 



Grouping is done at fv = 1000 Ix. 



Group 


BP103B-1 


BP103B-2 


BP103B-3 


BP103B-4 




Photocurrent /p 
(\/cE = 5V;£v= 1000 Ix) 
Photocurrent approx. /p 
(i/cE = 5 V; £e = 20 mW/cm^) 


1.6 to 3.2 
7 to 14 


2.5 to 5.0 
1 1 to 22 


4.0 to 8.0 
1 8 to 36 


6.3 to 12.6 
28 to 56 


mA 
mA 



The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color tem- 
perature of 2856 K (standard light A in accordance with DIN 5033 and lEC 306-1). Irradi- 
ance £e measured with HP radiant flux meter 8334A with option 013. 



" measured with LEO X 



Specifications are subject to change without notice. 
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R«lativ« spectral ••nsttivity Photocurrent as a function of 




0.05 0.1 0.5 1 5 10 
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BP-103 SERIES 

SILICON PHOTOTRANSISTOR 




FEATURES 

• Silicon NPN Epitaxial 
Phototransistor 

• Modified TO-18 Package 

• Clear Plastic Lens 

• Wide Acceptance Angle, 60 

• Four Sensitivity Ranges 
DESCRIPTIONS 

The BP-103 is an epitaxial NPN silicon 
planar phototransistor, mounted on a 
base plate similar to 18 A 3 DIN 41876 
(TO-18) with glass-clear plastic 
encapsulation. The plastic cover 
provides a wide angle for the incident 
light. This angle can also be reduced 
by mounting a diaphragm. The emitter 
terminal is marl^ed by a small 
projection on the case bottom. The 
collector is electrically connected to 
the metallic case parts. The 
phototransistor is particularly suitable 
for use In automatic electronic flashes 
with base integrating circuit and self- 
excited (high-frequency) breakdown 
voltage generators (see circuit 
diagram) and in high Q electronic 
instructional toys used in filament 
lamp light and daylight, as well as in 
combination with GaAs infrared 
emitting diodes in small light barriers. 



Package Dimensions in Inches (mm) 

110 ^■^^'^ 

•018 (9R)^ ^ 11 (04.25) 
(00.45) '(04.15). 

0.163 

RADIATION SENSITIVE AREA 
.016X.016 (0.4X0.4) 




ECB 




Maximum Ratings 

Collector-Emitter Voltage (Vceo) 50 V 

Emitter-Base Voltage {\/ebo) 7 V 

Collector Current (Ic) 100 mA 

Collector Peak Voltage (Icm). t < 10 /iS 200 m A 

Junction Temperature (Tj) 125 °C 

Storage Temperature (Tstor) -55 to -t-80°C 

Maximum Permissible Soldering Temperature (Tg), t < 5 s 260 "C 

Power Dissipation (Ptot). Tgmb = 25X 300 mW 

Thermal Resistance Collector Junction-To-Air (Rthjamb) • • • • 500 KAA/ 
Collector Junction-To-Case (Rthjcase) • • 200 K/W 

Characteristics (Tgmb = 25 X) 

Collector-Emitter Leakage Current (Iceo) 

(VcE = 30V;E = 0) 5(<100)nA 

Range of Spectral Photosensitivity (\)i(S = 0.1 Smax) • • • 440 to 1070 nm 

Wavelength of the Max. Sensitivity (Xs max) 850 nm 

Typical Spectral Sensitivity of the Collector Base Photodiode (Ipce) 

Ev = 1000lx;VcE = 5V 2.1 /^A 

Ee = 0.5 mW/cm^; \ = 950 nm; Vqe = 5 V 0.55 

Radiant Sensitive Area (A) 0.12 mm^ 

Rise Time to 90% of the Final Value 

Fall Time to 10% of the Initial Value (t„ tf) (R|_= 1 kfi)"" . . . 5(<10),iS 

Capacitance (Cce), Vqe = V; f = 1 MHz; E = 9 pF 

(Ccb). VcB = V; f = 1 MHz; E = 13 pF 

(Ceb), VEB = 0V;f = 1 MHz; E = 21 pF 

Half-Angle (<p) 60 Degrees 



Group 


BP 103-1 


BP 103-2 


BP 103-3 


BP 103-4 




Photocurrent 












(VcE = 5V; 












Ev = 1000lx) Ip 


160 to 320 


250 to 500 


400 to 800 


630 to 1250 


,xA 


Photocurrent 












(VcE = 5V; 












Ee = 20 mW/cm^) Ip 


0.7 to 1.4 


1.1 to 2.2 


1.8 to 3.6 


2.8 to 5.6 


mA 


Current Gain 












(Ev=1000lx; IpcE^^) 


180 


280 


450 


710 




VcE = 5V) IpcB 












Collector-Emitter/ 












Saturation Voltage 












(lc = 0.1 mA; 












Ib = 1mA;E = 0) VcEsat 


200 


170 


160 


160 


mV 


(lc = 2.5 mA; 












lB = 25,iA;E = 0) VcEsat 


190 


160 


150 


150 


mV 



The illuminances refer to unfiltered radiation of a tungsten filament 
lamp at a color temperature of 2856K. (Standard light A in accordance 
with DIN 5033 and lEC 306-11). Irradiance Eg measured with HP radiant 
flux meter 8334A with option 013. 

1. Measured with LED X = 950 nm. (1) lpcE = Photocurrent of transistors; 
lpCB = Photocurrent of Collector-Basis-Diode. 
Specifications subject to change without notice. 
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Relative Spectral Sensitivity Photocurrent as a Function of Directional Characteristic Ip = f(^) 

S,ei = f(X) E,orEe;lp = f(Ev) 




0i05 0.1 0.5 1 5 10 50 mW 
►f. cm? 



Power Dissipation P^^^ = HTamb) Collector-Emitter Capacitance Collector-Base Capacitance 

CcE = f(VcE) CcB = f(VcB) 




Emitter-Base Capacitance Application Example 

CEB = f(VEB) 




\quenchtube 



Interior space of the coil 

with SIFERRIT cylindrical core, 

material M 25, 

inner coil diameter: 11 mm 
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LPT-1 00/110 SERIES 



PHOTOTRANSISTOR 




FEATURES 

• Collector Dark Current 0.25 nA Typ 

• Responsivity 

0.6MA/mW/cm2 Min (Tungsten) 
1.8iuA/mW/cm2 Min (GaAs) 

• Piioto Current 

0.2 mA IVlin (Tungsten) 
0.6 mA IVlin (GaAs) 

• Rise and Fall Time 2.8ius Typ 

APPLICATIONS 

• Position Detector 

• Intrusion Alarm Sensor 

• Optical Tachometer 

BENEFITS 

• Flexible Circuit Design 

Base Lead Availability 
Large Range of Sensitivities 

• Greater Power Dissipation — Ceramic 
Case 

• Reliable - Exceptionally Stable 
Characteristics 



Package Dimensions (in inches) 



LPT100/LPT100A/LPT100B 





.200 






DIA 




LENS-\ 










.175 


.105 TYP 




±.035 

t 




-.080 FLAT 

NOTE: ALL LEADS ELECTRICALLY ISOLATED FROM CASE 



LPT 1 1 0/LPT 1 1 OA/LPT 1 1 0B 



.200 
DIA 



3 LEADS 

DIA 
±.003 ^'^ 



.113 
±.013 



.400 MIN. 

^.100 
^.050 




.080 FLAT 



NOTE 1: ALL LEADS ELECTRICALLY ISOLATED FROM CASE. 

NOTE 2: FLATNESS VARIATION OF TOP OF CUP IS ± .015. 

NOTE 3: PHOTOSENSITIVE AREA IS WITHIN A .030 DIAMETER CIRCLE 

WITH CENTER OF CIRCLE COINCIDENT WITH THE CENTER OF PACKAGE. 

Specifications are subject to change without notice. 
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MAXIMUM RATINGS 



Maximum Temperatures/Humidity 

Storage Temperature -55°C to +100°C 

Operating Junction Temperature -55°C to +85°C 

Relative Humidity at Temperature 98% at +65°C 

Maximum Power Dissipation (Notes 1 and 2) 

Total Dissipation at +25*0 Case Temperature 200 mW 

Total Dissipation at +25°C Ambient Temperature 100 mW 

Maximum Voltages (Note 5) 

BVcBo Collector to Base Voltage 50V 

LVj^EQ Collector to Emitter Sustaining Voltage 30V 

Maximum Current 

Ic Collector Current 100 m A 



OPTO-ELECTRICAL CHARACTERISTICS (25°) 



Symbols 


Parameter 


Min 


LPT-100/A/B 
Typ Max 


Min 


LPT-110/A/B 
Typ Max 


Units 


Test Conditions 


•CBO 


Collector Dark Current 




0.25 25 




0.25 


25 


nA 


VcB = 10V (Note 5) 


'cBO (65 C) 


Collector Dark Current 




0.025 0.5 




0.025 


0.5 


//A 


VcB = 10V (Note 5) 


•ceo 


Collector Dark Current 




2.0 100 




2.0 


100 


nA 


VcE = 5.0V (Note 5) 


Rob 


Responsivity (Tungsten) 


0.6 


1.6 


0.6 


1.0 




juA/mW/cm^ 


VcB = 10V 
(Notes 3 and 8) 


Rob 


Responsivity (GaAs) 


1.8 


4.8 


1.8 


3.0 




MA/mW/cm^ 


VcB = 10V 
(Notes 4 and 8) 


'CE(L) 


Photo Current (Tungsten) 


















LPT- 100 and LPT-110 


0.2 


1.4 


0.2 


0.88 




mA 


/ VcE = 5.0V 




"A" Only 


1.0 


3.0 


0.6 




1.8 


mA 


«J H = 5.0 mW/cm2 




"B" Only 


1.3 


2.6 


0.8 




1.6 


mA 


I (Notes 3 and 7) 


'CE(L) 


Photo Current (GaAs) 


0.6 


4.2 


0.6 


2.7 




mA 


VcE-= 5.0V 

H = 5.0 mW/cm2 

(Notes 4 and 7) 




Light Current Rise Time 




2.8 




2.8 




MS 


(Note 6) 


VcE(SAT) 


Collector to Emitter 
Saturation Voltage 




0.16 




0.16 




V 


Ic = 500juA 
H = 20 mW/cm2 


BVcBO 


Collector to Base Break- 
down Voltage 


50 


120 


50 


120 




V 


Ic = IOOmA 
(Note 5) 


«-VcEO 


Collector to Emitter 
Sustaining Voltage 


30 


50 


30 


50 




V 


lc = 1.0 mA 
(Note 5) 


BVeco 


Emitter to Collector 
Breakdown 




7.0 




7.0 




V 


Iec = IOOmA 
(Note 5) 



Note 1: These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle 
operations. 

Note 2: These ratings give a maximum junction temperature of +85°C and junction to case thermal resistance of +300°C/W 
(derati ng factor of 3.33 mW/'C) and a junction to ambient thermal resistance of +600''C/W (derating factor of 1.67 mW/°C). 
Note 3: Measured at noted irradiance as emitted from a tungsten filament lamp at a color temperature of 2854° K. 
Note 4: These are values obtained at noted irradiance as emitted from a GaAs source at 0.9m. 

Note 5: Measured with radiation flux intensity of less than 0.lMW/cm2 over the spectrum from 100 to 1500 nm. 

Note 6: Rise time is defined as the time required for Iq^ to rise from 10% to 90% of peak value. Fall time is defined as 

the time required for Iqe *o decrease from 90% to 10% of peak value. Test conditions are: \q£ = 4.0 mA, Vqe = 5.0V, 

R L = 1 00 Ohms, GaAs Source. 

Note 7: No electrical connection to base lead. 

Note 8: No electrical connection to emitter lead. 
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TYPICAL OPTO ELECTRONIC CHARACTERISTICS 



FIGURE 1. PHOTO CURRENT 
CHARACTERISTICS 



; 10,000 
I 1,000 
100 
: 10 





ICEO 


,VcE -S 


l# 








-m-H 

100/A/bJ 






































c, 


Jfii 

il 1 

o.Vc 


Mil 1 [1 
B - 10V rt 

= 25''C 
-2854''K 
1 III 1 1 ll 
















|||tJ 



1 10 100 1,000 
ILLUMINATION FT. CANDLES 

ii iji iii Pi is i 

IRRADIANCE (mW/cm^) 



FIGURE 2. COLLECTOR 
CURRENT VS COLLECTOR 
VOLTAGE 




10 20 30 40 
COLLECTOR VOLTAGE - Vcc (V) 



FIGURE 3. COLLECTOR 
BASE CHARACTERISTICS 




-0.7S -0.25 10 20 30 40 SO 60 70 
COLLECTOR - BASE VOLTAGE - Vcb (V) 



FIGURE 5. COLLECTOR 

FIGURE 4. ANGULAR DARK CURRENT VS FIGURE 6. SPECTRAL 

RESPONSE TEMPERATURE CHARACTERISTICS 




ANGLE (DEGREES) TEMPERATURE i'C) WAVELENGTH - X (nm) 



FIGURE 7. RISE AND FALL 
TIME VS COLLECTOR 
CURRENT (SHOWN IN 
FIGURE 10) 




FIGURE 8. TURN-OFF 
DELAY TIMES FOR 
CURRENT (SHOWN IN 
FIGURE 11) 

































i 






























V 


EC -5 


V 








Ta - 25-C 

i 1 



COLLECTOR CURRENT - Ic (mA> 



1 2 3 4 5 

INPUT CURRENT -Ic (mA) 



FIGURE 9. TURNON 
DELAY TIMES FOR 
CIRCUIT (SHOWN IN 
FIGURE 11) 









1 1 

Vcc " 5V 








T, 


-25 


C 



















































INPUT CURRENT - Ic (mA) 
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TYPICAL OPTO ELECTRONIC CHARACTERISTICS (CONT.) 



FIGURE 10. SWITCHING CIRCUIT 
FOR RISE AND FALL TIMES 



FIGURE 11. CIRCUIT FOR TURN-ON 
AND TURN-OFF DATA 




SOURCE GaAs 
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BPX 38 SERIES 

PHOTOTRANSISTOR 




FEATURES 

• Silicon NPN Epitaxial Planar Photo- 
transistor 

• Premium Hi-Rel Device 

• TO- 18 Size Hermetic Package 

• Flat Glass Lens 

• Wide Acceptance Angle, 40° 

• Moderate Gain, Up to 14 mA 

• Four Sensitivity Ranges 

DESCRIPTION 

The BPX 38 is a silicon NPN epitaxial 
planar phototransistor in an 18 A 3 DIN 
41876 (TO 18) case with flat window and 
high radiant sensitivity for front irradiation. 
The flat window has no influence on the 
light paths. It is, therefore, particularly 
suitable for industrial applications, where 
lens systems are used. The collector 
terminal is electrically connected to the 



Package Dimensions 




Dimensions inside parenthesis are in mm 



Radiant Sensitive Area .034 (0,86) x .034 (0,86) 



Diinensions outside parenthesis are in 


inches 






Maximum Ratings 








Collector-emitter voltage 


^CEO 


50 


V 


Emitter-base voltage 


\^EBO 


7 


V 


Collector current 


k 


50 


mA 


Junction temperature 


Tj 


175 


°C 


Storage temperature 


T'stor 


-55 to + 125 


°C 


Power dissipation (Iamb - 25°C) 


Plot 


330 


mW 


Max. permissible soldering temperature (tS 5 s) 


Ts 


260 


°C 


Thermal resistance 








Collector junction to air 


flthJamb 


S 450 


K/W 


Collector junction to case 


'^thJcase 


^ 150 


K/W 



Characteristics (Tamb = 25 C) 

Range of spectral sensitivity 

(S = 0.1 Smax) 

Wavelength of the max. sensitivity 

Collector-base - photodiode 

(£„= 1000 Ix; VcE = 5 V) 

(fe = 0.5 mW/cm2; X = 950 nm; I/qe = 5 V) 

Radiant sensitive area 

Capacitance 

(V^CE = V; f = 1 MHz; E = 0) 
{\/cB = 0V;f = 1MHz;E=0) 
(Veb = OV;f = 1 MHz;E= 0) 
Acceptance half angle 
Grouping is done at Ev = 1 000 Ix. 



k 


450 to 1080 


nm 


^Smax 


870 




^PCB 


4.8 


fJiA 


-^PCB 


1.2 


HA 


A 


0.65 


mm2 


CcE 


23 


PF 


CcB 


41 


pF 


Ceb 


47 


pF 




40 


degree 



Group 


BPX 38-1 


BPX 38-2 


BPX 38-3 


BPX 38-4 




Photocurrent Ip 


0.4 to 0.8 


0.63 to 1.25 


1.0 to 2.0 


1.6 to 3.2 


mA 


(\/cE = 5 V; Ev = 1000 Ix) 












Photocurrent approx. /p 


1.6 to 3.2 


2.5 to 5.0 


4.5 to 9.0 


7.0 to 14.0 


mA 


(V^cE = 5 V; Ee = 20 mW/cm2) 












Rise time from 10% to 90% 












of the final value 












Fall time from 90% to 10% 












of the initial value 












(/c = 1 mA; VcE = 5 V; 












RL = 1k^2)i) U:U 


5 


6 


8 


12 


us 


Collector-emitter 












saturation voltage 












(/c = 2 mA; /b = 50 |iA; 












e=0) VcEsat 


175 


175 


160 


140 


mV 


/picEr) 












Power gam /p,cE) 


100 


160 


250 


400 




(Ev = 1000 Ix; VcE = 5 V) 












Collector-emitter 












leakage current 












(VcEO = 25 V; E = 0) /ceo 


5 200) 


8 (S 200) 


12 (S 500) 


20 {i 500) 


nA 



The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K. (standard light A in accordance with DIN 5033 and lEC 306-1). 
Irradiance Eg measured with HP radiant flux meter 8334A with option 013. 

1 ) measured with LEDA= 950 nm 

^) 'o icej - Photocurrent of the phototransistor 

'p icBi = Photocurrent of the collector-base photodiode 

Specifications are subject to change without notice. 
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BPX 43 SERIES 

PHOTOTRANSISTOR 




FEATURES 

• Silicon NPN Epitaxial Planar Photo- 
transistor 

• Premium Hi-Rel Device 

• TO- 18 Size Hermetic Package 

• Rounded Glass Lens 

• Narrow Acceptance Angle, 20^ 

• Very High Gain, Up to 70 mA 

• Four Sensitivity Ranges 

DESCRIPTION 

The BPX 43 is a silicon NPN epitaxial 
planar phototransistor in an 18 A 3 DIN 
41876 (TO 18) case with lens-shaped win- 
dow for front irradiation. The special 
transistor system in connection with the 
lens shaped window provides the transistor 
with a particularly high spectral sensitivity. 
It is therefore suitable for industrial appli- 
cations at low illuminances. The collector 
terminal is electrically connected to the 
case. 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 

Maximum Ratings 

Collector-emitter voltage 
Emitter-base voltage 
Collector current 
Jur)ction temperature 
Storage temperature 
Power dissipation (Tamb = 25 C) 
Max. permissible soldering temperature (( 
Thermal resistance 
Collector junction to air 
Collector junction to case 

Characteristics (Tamb = 25° C; 

Range of spectral sensitivity 
(S = 0.1 S„,ax) 

Wavelength of the max. sensitivity 
Collector base — photodiode 
{E^ = 1000 Ix; l/cE = 5V) 
(£e = 0.5 mW/cm2; X = 950 nm; 1/ce = 5 \ 
Radiant sensitive area 
Capacitance 

(V^CE = 0V;f = 1iy/IHz;£= 0) 
(VcB = V; f = 1 MHz; £ = 0) 
(\/EB = 0V;f = 1MHz;£ = 0) 
Acceptance Half Angle 



Grouping is done at £v = 1000 Ix. 



Group 


BPX 43-1 


BPX 43-2 


BPX 43-3 


BPX 43-4 




Photocurrent Ip 


1.6 to 3.2 


2.5 to 5.0 


4.0 to 8.0 


6.3 to 12.5 


mA 


(VcE = 5 V; £v = 1000 Ix) 












Photocurrent approx. Ip 


9 to 18 


14to28 


22 to 45 


35 to 70 


mA 


(VcE = 5V;£e = 20mW/cm2) 












Rise time from 10% to 90% 












of the final value 












Fall time from 90% to 10% 












of the initial value 












(/c = 1mA;\/cE = 5V; 












flL = 1kun (ptf 


5 


6 


8 


12 


US 


Collector-emitter 












saturation voltage 












(/c = 2mA;/B = 50nA; 












E=0) V'cEsat 


175 


175 


160 


140 


mV 


Powergain 

'P(CB) 

(£v = 1000lx;VcE = 5V) 


85 


135 


215 


345 














Collector-emitter 












leakage current 












(VcEO = 25 V; £ = 0) /ceo 


5 (i 200) 


8 {i 200) 


1 2 (S 500) 


20 (S 500) 


nA 



The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K. (standard light A in accordance with DIN 5033 and lEC 306-1). 
Irradiance measured with HP radiant flux meter 8334A with option 013. 



') measured with LED A = 950 nm 
■) 'p icEi = Photocurrent of the phototransistor 
'd 'C8I = Photocurrent of the collector-base photodiode 

Specifications are subject to change without notice. 





50 


V 


Vebo 


7 


V 


Ic 


100 


mA 


Tj 


175 


C 


^stor 


- 55 to + 125 


C 


Ptot 


330 


mW 


Ts 


260 


C 


'^IhJ amb 


450 


K/W 


^thJ case 


^ 150 


K/W 





450 to 1080 


nm 




870 


nm 


^CB 


25 


ma 


^PCB 


7.1 




A 


0.65 


mm2 


CcE 


23 


pF 


CcB 


41 


pF 


Ceb 


47 


pF 




20 


Degrees 
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BPY 62 SERIES 

PHOTOTRANSISTOR 




FEATURES 

• Silicon NPN Epitaxial Planar Photo- 
transistor 

• Premium Hi-Rei Device 

• TO- 18 Size Hermetic Package 

• Rounded Glass Lens 

• Very Narrow Acceptance Angle, 8^ 

• High Gain, Up to 28 mA 



DESCRIPTION 

The BPY 62 is a silicon NPN epitaxial 
phototransistor in an 18 A 3 DIN 41876 
(TO 18) case with a light window for front 
irradiation. The base connection is brought 
out and the emitter is marked by a small 
projection on the case bottom. The col- 
lector is electrically connected to the case. 

The phototransistor BPY 62 is suitable for 
versatile applications in connection with 
filament lamp light mainly where particu- 
larly sensitive photoelectric detectors are 
required. 



Package Dimensions 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 



Collector-emitter voltage 


V'CEO 


32 


V 


Emitter-base voltage 


V'ebo 


5 


V 


Collector current 


/c 


100 


mA 


Junction temperature 


Tj 


125 


"C 


Storage temperature 


^stor 


-55 to +125 


"C 


Power dissipation (Tamb = 75°C) 


''tot 


300 


mW 


Thermal resistance 








Collector junction to air 


WthJamb 


500 


K/W 


Collector junction to case 


'^thJcaM 


200 


K/W 


Characteristics (ra^b = 25°C) 








Collector-emitter leakage current 








(VcE = 25 V; E = 0) 


^CEO 


5 100) 


nA 


Collector-emitter saturation voltage 








He = 1 mA; £v = 1000 Ix) 


»^CE«, 


0.3 


V 


Range of spectral sensitivity 








(S>0.1S„,ax) 


^ 


430 to 1060 


nm 


Wavelength of the max. sensitivity 


^Smax 


800 


nm 


Collector-base - photodiode 








(£v* 1000 lx;C/cE*5V) 


/PCB 


17 




(£e " 0.5 mW/cm2; X = 950 nm; Wqe = 5 V) 




3.5 




Rise time from 1 0% up to 90% of /p 








Fall time from 90% up to 1 0% of /p 








(Al = 1 kQ)i) 


tntf 


5 


^s 


Radiant sensitive area 


A 


0.12 


mm2 


Capacitance 








(V^CE = 0V;f=1MH2;£=0) 


CCE 


6 


pF 


{VcB = 0V;f = 1MHz;£=0) 


Cob 


10 


PF 


(VEB = 0V;f=1MHz;E = 0) 


Ceb 


12 


pF 


Acceptance half angle 




8 


degrees 



Grouping is done at Ey = 1000 Ix. 



Group 


BPY 62-1 


BPY 62-2 


BPY 62-3 




Photocurrent (Vte 


= 5V; 










£v = 1000lx;)i) 


/p 


1.25 to 2.5 


2.0 to 4.0 


3.2 to 6.3 


mA 


(\^CE = 5V; 












£e = 20 mW/cm2 


approx. Ip 


5.0 to 10.0 


9.0 to 18.0 


14.0 to 28.0 


mA 


Power gain 














/p(CB) 










(£v = 1000 Ix; VcE 


= 5V) 


355 


560 


900 





The illuminances refer to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K. (standard light A in accordance with DIN 5033 and lEC 306-1). 
Irradiance £« measured with HP radiant flux meter 8334A with option 013. 

^ ) maaaurad with LEO A. « 950 nm 



Specifications are subject to change without notice. 
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SFH 500 

PHOTO TRANSISTOR 



Package Dimensions 




FEATURES 

• TO-18 Package 

• Fiat Glass Lens 

• Fast Speed, 2 IVIHz 

DESCRIPTION 

SFH 500 is a fast NPN silicon planar 
photodetector with a frequency to 2 MHz 
and a wide range of modulation from 10^ 
to 10^ LUX. The 1 X 1 mm chip is 
mounted in a TO-18 package with flat 
glass lens window. The photodetector is 
especially suitable for light wave conduc- 
tor application through the small cap 
body (up to 2 Mbits/s). Also suitable for 
industrial electronics and in camera 
applications where a wider sensitivity 
range is necessary. The case is electrically 
connected to the collector. 



iVIaximum Ratings 

Collector-emitter voltage 

Emitter-base voltage 

Collector currerit 

Junction temperature 

Storage temperature 

Max. soldering temperature (f < 5 s) 

Power dissipation (Tamb = 25°C) 

Thermal resistance 

Collector junction to air 

Collector junction to case 

<7;n,b=25°C) 

Photocurrent 

(VcE = 5 V; 1000 IxP 

I VcE = 5 V; £, = 0.5 mW/cm2)2 

Wavelength of the max. sensitivity 

Quantum yield 

(Electrons per photon) (X = 850 nm) 
Spectral sensitivity (X = 850 nm) 
Collector-emitter leakage current 

(l/cE = 30 V;f = 0) 
Collector-emitter saturation voltage 

(Ic = 500AtA;JB = 25/iA;f = 0) 
Range of spectral sensitivity 

(S = 0.1S„,«.) 
Typ. spectral sensitivity of 
the collector base photodiode 
Radiant sensitive area 
Rise and fall time of the photocurrent 

Rise time to 90% of the final value 

Fall time to 10% of the initial value 

Capacitance 

(V^cE = 5 V; ^ = 1 MHz; £ = 0) 
(l/cB = 5 V;/= 1 MHz; £ = 0) 

Cut-off frequency 

{Ri_ = 50n:V= 12V;I = 5mA) 

Current gain { Vqe = 5 V; /q = 0.1 mA) 



Imeatured with LED X = 950 nm) 
2jp (CE) = Photocurrent of the phototrantittor 
ip (CB) " Photocurrent of the collector-baie photodiode 



VCEO 


15 


V 




7 


V 


Ic 


20 


mA 


Tl 


100 




r. 


-55...-I-100 


"c 




260 


°c 


^tot 


100 


mW 


'^thJamb 


600 


K/W 


'^thJcaie 


250 


K/W 


h 


700 (> 450) 


liA 


Ip 


185 




^Smax 


825 


nm 






Electrons 


n 


0.84 


Photon 


Sx 


0.56 


A/W 


^CEO 


1 « 10) 


nA 


V^CE.,t 


0.8 « 1.2) 


V 


X 


420... 1100 


nm 


s 


1.17 


nA/lx 


A 


0.14 


mm^ 


tr -. ti 


0.25 


JUS 


CcE 


2.7 


pF 


CcB 


5.6 


pF 




2 


MHz 


B 


600 





Specifications are subject to change without notice. 
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BPX 81 SERIES 

PHOTOTRANSISTOR 
SINGLE AND ARRAYS 




FEATURES 

* Silicon NPN Planar Phototransistor 

* Low Cost 

* Miniature Size 

* Available As Single Unit, BPX 81 and Arrays- 
Two Chip, BPX 82 

Three Chip, BPX 83 
Four Chip, BPX 84 
Five Chip, BPX 85 
Six Chip, BPX 86 
Seven Chip, BPX 87 
Eight Chip, BPX 88 
Nine Chip, BPX 89 
Ten Chip, BPX 80 

* Narrow Acceptance Angle, 18° 

* High Gain, Up to 5 mA 

DESCRIPTION 

The types BPX 80 to BPX 89 are plastic encap- 
sulated phototransistor arrays consisting of an 
arrangennent of max. 10 silicon NPN epitaxial 
planar phototransistors. The individual photo- 
electric detectors are spaced apart according to 
the standard lead spacing of 2.54 mm (1/10"). 
A small angle of the lens-shaped light window 
avoids optical "cross modulation" from the 
adjacent system. The collector terminals are 
marked by small projections arranged at the 
sides of the solder pins. The phototransistor is 
suitable for versatile applications in conjunction 
with filament lamps and infrared light. The 
BPX 81 can be mounted on PC boards and is also 
provided for use as detector of the light emitting 
diode LD 261 (same type as BPX 81) in miniature 
light barriers. 



Package Dimensions 

Single Unit 

.DM (2.41 " 




Arrays 



zb^ — d^L 



119 (0.5)_JL_ 0,1 (2.54) J . 



m ATM .01$ 10,43) X .016 (0,43) 



Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are In inches 



[Vlaximum Ratings 



Collector-emitter voltage 




32 


V 


Junction temperature 




90 


°C 


Collector current 


k 


50 


mA 


Storage temperature 


7"stor 


- 40 to + 80 


"C 


Power dissipation 


Ptot 


100 


mW 


Soldering temperature in a 2 mm distance 








from the case bottom (f S 3 s) 




230 


X 


Thermal resistance 








Collector junction to air 


"thJamb 


750 


K/W 


Collector junction to solder pin 


'^thJL 


650 


K/W 



Characteristics {T^rnb ~ 25 C) 



Collector-base - photodiode 








(£v= 1000 Ix; \/cE = 5V0 


/PCB 


7.1 


/LtA 


(£, = 0.5 mW/cm2; X = 950 nm; V/ce = 5 V) 


/PCB 


1.5 




(\/cE = 5 V) 








Collector-emitter leakage current 








(V^CE = 25 V; £ = 0) 


^EO 


25 200) 


nA 


Collector emitter saturation voltage 








(/c = 0.25 mA; Ey = 1000 Ix) 


VcEsat 


0.2 


V 


Range of spectral sensitivity 








(S ^ 0.1 S^ax) 


A 


440 to 1070 


nm 


Wavelength of the max. sensitivity 


^Smax 


850 


nm 


Rise time from 1 0% up to 90% of the final value 








Fall time from 90% up to 1 0% 








of the initial value (Ri = 1 kQ)i) 




5 10) 




Radiant sensitive area 


A 


0.17 


mm2 


Capacitance 








(\^CE = 0V;f = 1MHz;£=0) 


CCE 


6 


PF 


Acceptance half angle 




18 


deriree 



Grouping is done at Ey = 1000 Ix. 



Group 


BPX 81-1 


BPX 81-2 


BPX 81-3 


BPX 81-4 


BPX 82to80 




Photocurrent /p 
(VcE = 5 V;fy= lOOOIx) 
Photocurrent ' approx. /p 
(^CE=5V;£, = 5mW/cm2) 


0.63 to 1.25 
.16 to .32 


1.0 to 2.0 
.25 to .50 


1 .6 to 3.2 
.40 to .80 


2.5 to 5.0 
.63 to 1.25 


.63 to 5.0 

.25 to 1.25 
20 mW/cm' 


mA 
mA 


Colour code 


brown 


red 


orange 


yellow 







Upon request these groups are available. £ . ^qqq |^ 

BPX 82A thru BPX 80A /p l!'25 to 2.5 

BPX 82B thru BPX SOB /p 1.6 to 3.2 

BPX 82C thru BPX 800 /p 2.0 to 4.0 



f, = 0.5 mW/cm2 
.32 to .63 
.40 to .80 
.50 to 1.00 



The illuminances refer to unfiltered radiation of a tungsten filament lamp at a colour 
temperature of 2856 K. (standard light A in accordance with DIN 5033 and lEC 306-1). 
Irradiance Ee measured with HP radiant flux meter 8334A with option 013. 

Specifications are subject to change without notice. 
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SFH 305 SERIES 

PHOTOTRANSISTOR 




FEATURES 

• Miniature Plastic Package 

• 2.5 mm (1/10") Lead Spacing 

• Detector for SFH 405 
Infrared Emitter 

• Designed for Maximum Spacing of 
10 mm Between Emitter & Detector 

DESCRIPTION 

The SFH 305 is a NPN silicon planar 
photo transistor in clear plastic encapsula- 
tion with solder PIN terminals. The 
connectors in the form of solder tabis are 
spaced 2.54 mm (1/10 inch). The photo 
transistors are grouped according to photo 
sensitivity. The SFH 305 is suitable for 
use as detector for the infrared diode 
SFH 405 to effect miniature light barriers 
with close spacing between sender and 
receiver up to 10 mm maximum. Also, 
the SFH 305 is suitable for application 
with glow-lamp light, i.e. daylight. The 
collector is marked with a colored dot. 



Package Dimensions in Inches (mm) 




Maximum Ratings 



Collector-emitter voltage 




VcEO 


32 


V 


Junction temperature 




7] 


90 


°c 


Collector current 






50 


mA 


Storage temperature 




Ts 


-40.. .+80 


°c 


Power dissipation (Tamb = 25°C) 




Ptot 


75 


mW 


Max. soldering temperature (f < 5 s) 


Tl 


230 


t 


Thermal resistance 










Collector junction to air 




/^thJamb 950 


K/W 


Collector junction to case 






850 


K/W 


Characteristics ( T'amb = 25°c) 








Collector-emitter leakage current 










{VcE = 30V;£ = 0) 




^CEO 


3 (<20) 


nA 


Collector-emitter saturation voltage 








{Ic = 500mA; Ib = 25 juA; f = 0) 




VcEsat 0.2 


V 


Range of spectral sensitivity 










(5=0.1S^ax) 




X 


440... 1070 


nm 


Wavelength of the max. sensitivity 


Xsma 


850 


nm 


Radiant sensitive area 










Rise time to 90% of the final value 








Fall time to 10% of the initial value 








{/?L= 1 kn)i 






5 « 10) 


MS 


Radiant sensitive area 




A 


0.17 


mm^ 


Capacitance 










{\/cE = V; f= 1 MHz; E = 0) 




CcB 


8 


pF 


Half Angle 






16 


Degrees 


^measured with LED X = 950 nm 










Group 


i2) 


SFH 305-2 


SFH 305-3 


fv2) 




Photocurrent Ip 




1.0 to 2.0 


1.6 to 3.2 




nnA 


(l/CE=5 V;Ev=1000lx) 












Photocurrent'') Ip 




0.25 to 0.5 


0.4 to 0.8 




mA 


(1/CE=5 V; Ee= 0.5 mW/cnn2) 













The illuminances refer to unfiltered radiation of a tungsten filament lamp 
at a color temperature of 2856, K. (Standard light A in accordarice with 
DIN 5033 and I EC 306-1). 

Irradiancefe measured with HP radiant flux meter 8334A with option 013. 

1 ) Measured with LED \=950 nm? 

2) In preparation. 

Specifications are subject to change without notice. 
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PHOTOVOLTAIC CELLS 



Package 
Type 


Package Outline 


Part Number 


Half Angle 


Sensitivity 
s (nA/lx) 
Typical 


Dark Current 
Vr=IV; E=0 
Ir (mA) 


Page 


Chip 

with Leads 








BPY47P 


60° 


1400 


25 


365 


Chip 

with Leads 
Encapsulated 






n 

Lj 




TP60 


60° 


1000 


25 


367 


Chip 

with Leads 




TP61 


60° 


1000 


25 


Chip 

with Leads 








BPY48P 


60° 


500 


10 


369 


Chip 

with Leads 








BPY64P 


60° 


260 


4 


371 


Chip 

with Leads 




"■■"'■■1 




BPX79 


60° 


135 


0.3 «50) 


373 


Chip 

with Leads 




BP100P 


60° 


25 


3«10) 


375 






BPY11P-4 


47-63 


1«10) 


377 




BPY11P-5 


56-75 




BPY11P-6 


>71 
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BPY 47P 

PHOTOVOLTAIC CELL 




FEATURES 

• Silicon Pliotovoltaic Cell 

• Medium Radiation Sensitive Surface 

• Very High Sensitivity, .9 //A 



DESCRIPTION 

The photovoltaic cell BPY 47P is suitable 
for general applications in control and drive 
circuits. It can be used as detector for 
filament lamps or daylight. 

For mounting instructions see photovoltaic 
cell application note. 



1 

a 

3 
CO 



Package Dimensions in Inches (mm) 



Radiant Sensitive Area 




287 

Dcontact surface j"^^ min 



Red anode strand 0,3 



Maximum Ratings 

Reverse voltage 
Temperature range 



Characteristics (T^rryb = 25° C) 



^amb 



Spectral sensitivity D 








(Short circuit current /k) 


S 


1.4 O0.9) 


HA/Ix 


Wavelength of the max. sensitivity 




850 


nm 


Quantum yield 

(Electrons per photon) (A = 850 nm) 


n 


0.80 


Electrons 
Photon 


Spectral sensitivity ( k = 850 nm) 


S 


0.55 


A/W 


Open circuit voltage 








(£v = 10000 lx)i) 


Vi 


i 450 


mV 


Open circuit voltage 








(£v = 1000 Ix) 1) 


Vi 


410 (S 280) 


mV 


Open circuit voltage 








(£v = 100 Ix) 1) 


Vi 


300 (2 150) 


mV 


Short circuit current 








(£v = 10000 lx)i) 


Ik 


13 


mA 


Radiant sensitive area 


A 


1.8 


cm2 


Temperature coefficient of Vi 


TC 


- 2.6 


mV/K 


(see diagram) 








Temperature coefficient of /k 


TC 


0.2 


%/K 


(see diagram) 








Capacitance ( Vr = V; £ = 0) 


Co 


16 


nF 


Dark current (Vr = 1 V; £ = 0) 


/r 


25 


liA 


Dark current (Vr = 1 V; Tamb = 50°C; £ = 0) 


/r 


70 





1) The illunr>inance Indicated refers totinfiltered radiation of a tungsten 
filament lamp at a color temperature of 2856 K (standard light A in 
accordance with DIN 5033 and lEC publ. 306-1). 



Specifications are subject to change without notice. 
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TP 60, TP 61 

SILICON PHOTOVOLTAIC CELLS 




FEATURES 

• Silicon Pliotovoltaic Cell 

• Stud Package, TP 60 

• Wide Temperature Range, -55° to 
+100° TP 61 

• Very High Sensitivity, .7 juA/lx Min 



DESCRIPTION 

The silicon photovoltaic cells TP 60 and 
TP 61 are suitable for use in drive and con- 
trol circuits. Featuring the same electrical 
characteristics, they differ only in design. 
The anode (positive pole of the cell) is 
marked by a red lead. 

For mounting instructions see photovoltaic 
cell application note. 



Package Dimensions 



TP 60 




Dimensions inside parenthesis are in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Operating and storage temperature range 
Reverse voltage i) 





TP 60 


TP 61 






- 25 to + 75 


- 55 to + 100 


"C 




1.0 


1.0 


V 



Characteristics {T^^^^=25°C) 








Spectral sensitivity i) 








(Short circuit current Ik) 


s 


1 (2 0.7) 


^A/lx 


Wavelength of the max. sensitivity 


^Smax 


850 


nm 


Quantum yield 




0.80 


Electrons 


(Electrons per photon) (k = 850 nm) 


n 


Photon 


Spectral sensitivity {K = 850 nm) 


S 


0.55 


A/W 


Open circuit voltage (£v = 10 000 Ix) D 




S 440 


mV 


(£v = 1000 Ix) 1) 




41 0(^ 270) 


mV 


(£v = 100 Ix) 1) 




300 (S 140) 


mV 


Short circuit current (Ey = 10000 Ix) i) 


Ik 


^ 7 


mA 


(Ev = 1000 Ix) 1) 


Ik 


i 0.7 


mA 


Infrared response limit 




1.100 


nm 


Radiant sensitive area 


A 


1.5 


cm2 


Tolerance of the 








radiant sensitive area 


Ato\ 


± 0.1 


cm2 


Temperature coefficient of 


TC 


-2.6 


mV/K 


(see diagram) 








Temperature coefficient of Ik 


TC 


0.12 


%/K 


(see diagram) 








Capacitance {Vf^ = V; E = 0) 


Co 


16 


nF 


Dark current (\^r = 1 V; E = 0) 




25 


HA 


Dark current (Vr = 1 V; Tamb = BOX; E = 0) 


/r 


65 




1) The illuminance Indicated refers to unfiitered radiati 


n of a tungsten fi 


annent lamp at a color temperature of 



2856 K (standard light A in accordance with DIN 5033 and lEC publ. 306-1). 



Specifications are subject to change without notice. 
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BPY 48P 

PHOTOVOLTAIC CELL 




FEATURES 

• Silicon Photovoltaic Cell 

• Large Radiation Sensitive Surface 

• High Sensitivity, .3 juA Min 



DESCRIPTION 

The photovoltaic cell BPY 48P is suitable 
for general applications in control and drive 
circuits. It can be used as detector for 
filament lamps or daylight. 

For mounting instructions see photovoltaic 
cell application note. 



Package Dimensions in Inches (mm) 



RADIATION SENSITIVE AREA 




1) CONTACT SURFACE (0 5)' 
.138 (3.5) MIN 



h— RED (ANODE) LEAD 0.012 (00.3) 
MAX 



Maximum Ratings 

Reverse voltage 
Temperature range 



V 



Characteristics (Tj 



amb 



= 25°C) 



Spectral sensitivity i) 
(Short circuit current /k) 
Wavelength of the nnax. sensitivity 
Quantum yield 

(Electrons per photon) (A. = 850 nm) 
Spectral sensitivity (A = 850 nm) 
Open circuit voltage (Ev = 10000 Ix) D 
(Ev = 1000 Ix) 1) 
(£v = 100 Ix) 1) 

Short circuit current (£v = 10 000 Ix) D 
Radiant sensitive area 
Temperature coefficient of Vl 
(see diagram) 

Temperature coefficient of Ik 
(see diagram) 

Capacitance (Vr = V; £ = 0) 
Dark current (Vr = 1 V; E = 0) 
Dark current (Vr = 1 V; Tamb = 50°C; £ = 0) 



S 

Vl 
Vl 
Ik 
A 
TC 



Co 
/r 
/r 



0.5 (> 0.35) 
850 

0.80 

0.55 
S 450 

410(S 280) 
300 (S 150) 
4.3 
0.67 
-2.6 

0.2 



^A/lx 
nm 

Electrons 

Photon 

A/W 

mV 

mV 

mV 

mA 

cm2 

mV/K 

%/K 

nF 
liA 
liA 



1 ) The illuminance indicated refers to unfiltered radiation of a tungsten 
filament lamp at a color temperature of 2856 K (standard light A in 
accordance with DIN 5033 and I EC publ. 306-1 ). 



Specifications are subject to change without notice. 
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Relative spectral sensitivity Open circuit voltage Vl = f (Ey) 

Srei = f {K) Short circuit current Ik = f (Ev) 




Capacitance C = f (Vr) Directional characteristic = f (<p) 

£=0 
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BPY 64P 

PHOTOVOLTAIC CELL 




FEATURES 

• Silicon Photovoltaic Cell 

• Medium Size Radiation Sensitive Surface 

• High Sensitivity, .16 /xA Min 



DESCRIPTION 

The BPY 64P is suitable for versatile applica- 
tions in control and drive circuits. It can be 
used, like all silicon photovoltaic cells, as 
detector for light of filament lamps or day- 
light. 

For mounting instructions see photovoltaic 
cell application note. 



> 

a. 
QQ 



0) 

a 

3 
CO 



Package Dimensions in Inches (mm) 



Radiant Sensitive Area 















i 














.240 (6,1) 


2.95 „i„ _ 




Red anode Strand 0.021 (0.3; 



1) CONTACT SURFACE 
.138 (3.5) MIN. 



Maximum Ratings 

Reverse voltage i) 
Temperature range 



7" 



Characteristics {7"amb = 25°C) 








Spectral sensitivity 1) 








(Short circuit current /k) 


s 


0.25 {> 0.18) 


jxA/lx 


Wavelength of the max. sensitivity 


max 


850 


nm 


Quantum yield 




0.80 


Electrons 


(Electrons per photon) (A = 850 nm) 


n 




Photon 


Spectral sensitivity ( A. = 850 nm) 


S 


0.55 


A/W 


Open circuit voltage (£v = 10000 Ix) D 




S 450 


mV 


(Ev = 1000 Ix) 1) 


yv 


410 280) 


mV 


(£v = 100 Ix) 1) 


Vl 


300 (S 1 50) 


mV 


Radiant sensitive area 


A 


approx. 0.32 


cm2 


Temperature coefficient of W\_ 


TC 


- 2.6 


mV/K 


(see diagram) 








Temperature coefficient of /k 


TC 


0.2 


%/K 


(see diagram) 








Capacitance ( Vr = V; £ = 0) 


Co 


3 


nF 


Dark current (Vr = 1 V; £ = 0) 




4 




Dark current (Vr = 1 V; T,mb = 50°C; £ = 0) 


/r 


10 


^A 


1) The illuminance indicated refers to unfiltered radiation of 


a tungsten filament lamp at a colour temperature of 



2856 K (standard light A in accordance with DIN 5033 and lEC publ. 306-1). 



Specifications are subject to change without notice. 



371 




DiraetioiMl characteristic iK=f{(p) Capadtanca C=/(Vr); 

£ = 

10° 0° 10° 
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BPX 79 

PHOTOVOLTAIC CELL 




FEATURES 

• Silicon Planar Photovoltaic Ceil 

• Medium Size Radiation Sensitive Surface 

• High Sensitivity, 1 /xA/lx 



DESCRIPTION 

The BPX 79 is a silicon planar photovoltaic 
cell. The increased sensitivity with shorter 
wavelengths makes it particularly suitable 
for applications with light sources having a 
high share of value. The planar method 
ensures a low reverse current level and low 
noise. The photovoltaic cell is nitride- 
passivated and has an anti-reflection coating 
for a wavelength of X = 450 nm. 



Package Dimensions 




Oimtntions inside paranth«sis ar« in mm 
Dimensions outside parenthesis are in inches 



Maximum Ratings 

Reverse voltage 

Storage temperature and operating temperature 



Characteristics (T. 



amb 



= 25°C) 



Spectral sensitivity ^) 
Open circuit voltage » 100 Ix) n 
Open circuit voltage (Ev = 1000 Ix) i» 
Wavelength of the max. sensitivity 
Quantum yield 

(Electrons per photon) U = 800 nm) 
Spectral sensitivity (A. " 800 nm) 
Rise and fall time of the photocurrent 
from 10% to 90% and from 
90% to 10% of the final value 
(Rl = 1 k£J; Vr = 1 V; A. » 950 nm) 
(Rl = Ikfl; Vr = V; A » 950 nm) 
Capacitances 
(Vr = OV) 
(Vr = 1 V) 

Radiant sensitive area 
Dark current (Vr = 1 V; £ =« 0) 
Temperature coefficient of Vi 
Temperature coefficient of /k 



tr-.U 
Co 

c, 

A 

/r 
TC 
TC 



135 {i 100) 
320 a 220) 
410 310) 
800 

0.73 



6 

10 

2500 
1800 
20 

0.3 50) 

-2.6 

0.2 



V 

I "C 



nA/lx 
mV 
mV 
nm 

Electrons 



A/W 



PF 
PF 

mm2 
tiA 
mV/K 
%/K 



■ colour temperature 



Specifications are subject to change without notice. 
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BP-100P 

SILICON PHOTOVOLTAIC CELL 




FEATURES 

* Miniature Size, Uncased 

• my Be Tightly Staclted for 



Efficient Scanning 



DESCRIPTION 

The silicon planar photovoltaic cell 
BP-100P is suitable for use in control 
and drive circuits, its rapid response, 
small dimensions and high 
permissible operating temperature 
make versatile application feasible. 
Since this cell is not encased, the 
assembly of highly efficient scanning 
systems could be realized. For this 
purpose the cells may be cemented 
closely together on suitable mounting 
assemblies. The photo-insensitive side 
of the element is marked by a yellow 
dot. 



Package Dimensions in Inches (mm) 



.087 
(2^) 
(2) 

.079 RADIATION SENSITIVE AREA 



.189 j- 

(4.4)- 
.173 



-.-.04 (1) MAX 



.067 (1.7) MAX l)t h- — 
.020 



_i 0.008 
7(00.2) 

1.22 
— (31) 
(30) 
1.18 



COLORED DOT (CATHODE) 



059 MAX 



(1.5) 



(0^) 
(0.3) 
012 



1) CONTACT SURFACE. 106(2. 7) MIN 
APPROX. WEIGHT 0.2 g 



Maximum Ratings 

Ambient Temperature (Tan,b) -55 to +100°C 

Reverse Voltage (Vr) 1 V 

Characteristics (Tamb = 25 X) 

Photo Spectral Sensitivity (S) 25 (>19) nA/lx 

(Short Circuit Current) 

Wavelength of the Max. Sensitivity (Xs max) 850 nm 

Quantum Yield (tj), i =850 nm 

(Electrons per Photon) 080 

Spectral Photosensitivity (SX), X = 850 nm 0.55 A/W 

Open Circuit Current (Vl) 

Ev = 100 Ix 170 (> 120) mV 

Ev = 1000lx 300 (> 200) mV 

Short Circuit Current (1^) 

Ev = 1000 Ix 25 ^A 

Rise Time for 60% of Ik (tr) 4 /xs 

Temperature Coefficient (T^) 

For Open Circuit Current -2.6 mV/K 

Temperature Coefficient (Tk) 

For Short Circuit Current 0.12 %/K 

Capacitance 

(Co),Vr = OV;E = 1000 pF 

Radiant Sensitive Area (A) 7 mm^ 

Dark Current (Ir) 

Vr = 1 V; E = 3(<10)/iA 

Vr = 1 V;Tan,b = 50''C;E = 0) 7 ,.A 



Specifications subject to change without notice. 
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DARK CURRENT DARK CURRENT AS A V,, AS A FUNCTION OF Ik AS A FUNCTION OF 

lR = f(VR) FUNCTION OF TEMPERATURE TEMPERATURE 
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BPY 11 P SERIES 

SILICON PHOTOVOLTAIC CELL 




FEATURES 

• Small Package 

• May Be Stacked Tightly Together 

• Choice of 3 Sensitivity Groups 

• Fast Response Time 



DESCRIPTION 

BPY 11 P is a photovoltaic cell, fabricated 
with planar technology. 

The silicon protovoltaic cell is suitable for 
use in control and drive circuits, for light 
pulse scanning, and for quantitative light 
measurements. Its rapid response, small 
dimensions, and high permissible operating 
temperature make universal application 
feasible. 

Since this cell is not encased, the assembly 
of high efficient scanning systems can be 
realized. For this purpose the cells may be 
cemented closely together on suitable 
mounting assemblies. The photo-insensitive 
side of the element is marked by colored 
dots. 



Package Dimensions in Inches (mm) 



.087 
(2^2) 
(2) 

.079 RADIATION SENSITIVE AREA 



i 0.008 




1) CONTACT SURFACE. 106(2. 7) MIN 
APPROX. WEIGHT 0.2 g 



Maximum Ratings 



Ambient temperature 


Tamb 


1 -55 to 100 


1 °C 


Reverse voltage (positive pole to cathode) 


Vr 




1 V 


Characteristics ( t^^^ = 25°c) 








Spectral sensitivity^' 


s 


50 (S28) 


nA/lx 


Wavelength of the max. sensitivity 


As max 


850 


nm 


Quantum yield 






Electrons 


(Electrons per photon) (A = 850 nm) 




0.80 


Photon 


Spectral sensitivity (A = 850 nm) 


s 


0.55 


A/W 


Open circuit voltage (£v = 1 00 Ix)^' 


Vl 


310(^180) 


mV 


Open circuit voltage (£v = 1000 Ix)^' 


\/l 


410(>260) 


mV 


Short circuit current (£v = 1000 Ix)'' 


Ik 


50 


^A 


Rise time (for 60% of /k) 


tr 


4 


(IS 


Cut-off frequency (load resistance R\. = 1 kQ) 




55 


kHz 


Temperature coefficient of Vi (see diagram) 


TC 


-2.6 


mV/K 


Temperature coefficient of Ik (see diagram) 


TC 


0.12 


%/K 


Capacitance ( 1/r = V; £ = 0) 


Co 


0.8 


nF 


Radiant sensitive area 


A 


7 


mm^ 


Dark current ( \/r = 1 V; £ = 0) 


/r 


1 (^ 1 0) 


HA 


Dark current ( Wr = 1 V; T^mt, = SOX; £=0) 


/r 


2.5 





Spectral Sensitivity Groups 



Type 


Short circuit 


Color code 




current 






/k(hA) 






£v= lOOIx^' 




BPY 11P-4 


4.7 to 6.3 


yellow 


BPY 11P-5 


5.6 to 7.5 


green 


BPY 11P-6 


S7.1 


blue 



a colour temperature of 



Specifications subject to change without notice. 
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Appnote 1 



LED'S & PHOTOMETRY 

by George Smith 

The observed spectrum of electromagnetic radiations, 
extends from a few Hz, to beyond 10^^ Hz, covering 
some 80 octaves. The narrow channel from 430 THz 
to 750 THz would be entirely negligible, except for 
the fact that more information is communicated to 
human beings, in this channel, than is obtained from 
the rest of the spectrum. This radiation has a 
wavelength ranging from 400nm to 700nm, and is 
detectable by the sensory mechanisms of the human 
eye. Radiation observable by the human eye is 
commonly called light. 

Measurements of the physical properties of light and 
light sources, can be described in the same terms as 
any other form of electromagnetic energy. Such 
measurements are commonly called Radiometric 
Measurements. 

Measurements of the psychophysical attributes of the 
electromagnetic radiation we call light, are made in 
terms of units, other than these radiometric units. 
Those attributes which relate to the luminosity 
(sometimes called visibility) of light and light sources, 
are called photometric quantities, and the measure- 
ment of these aspects is the subject of Photometry, 

The electronics engineer who is starting to apply light 
emitting diodes and other opto-electronic devices to 
perform useful tasks, will find the subject of photom- 
etry to be a confused mass of strange units, confusing 
names for photometric quantities, and general dis- 
agreement as to what the important requirements are 
for his application. 

The photometric quantities are related to the corre- 
sponding radiometric quantities by the CLE. Stand- 
ard Luminosity Function (Fig. 1), which we may 
colloquially refer to as the standard eyeball. We can 
think of the luminosity function, as the transfer 
function of a filter which approximates the behavior 
of the average human eye under good lighting con- 
ditions. 



Radiometric _ 
Quantity 



CLE. Standard 
Luminosity Function 
Filter 



^Photometric 
Quantity 



The eye responds to the rate at which radiant energy 
falls on the retina, i.e., on the radiant flux density 
expressed as Watts/m^. The corresponding photom- 
etric quantity is Lumens/m^. The standard lumi- 
nosity function is then, a plot of Lumens/Watt as a 
function of wavelength. 

The function has a maximum value of 680 Lumens/ 
Watt at 555nm and the V2 power points occur at 
510nm and 610nm (Fig. 2). 




Figure 1. Relationship between radiometric units and photo- 
metric units. 



400 500 600 700 
WAVELENGTH \ (nm) 
Figure 2. CIE standard photopic luminosity function. 

The LUMEN is the unit of LUMINOUS FLUX and 
corresponds to the watt as the unit of radiant flux. 

Thus the total luminous flux emitted by a light 
source in all directions is measured in lumens, and can 
be traced back to the power consumed by the source 
to obtain an efficiency number. 

Since it is generally not practical to collect all the 
flux from a light source, and direct it in some desired 
direction, it is desirable to know how the flux is 
distributed spatially about the source. If we treat the 
source as a point (far field measurement), we can 
divide the space around the source into elements of 
solid angle:(dco), and inquire as to the luminous flux 
(dF) contained In each element of solid angle (^). 
The resulting quantity is Lumens/Steradian arKi is 
called LUMINOUS INTENSITY (I), (Fig. 3). The unit 
of Luminous intensity is called the CANDELA, some- 
times loosely called the candle, or candle power. 
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dA Cos d 
(Projected Area) 



dA Cos d 



Figures. Solid angles and luminous intensity. 

Since the space surrounding a point contains 4 n 
steradians, it is apparent that an isotropic radiator of 
one candela intensity, emits a total luminous flux of 
4 TT Lumens. 

No real light source is isotropic, so it is quite common 
to show a plot of Luminous intensity versus angle off 
the axis (Fig. 4). If the source has no axis of 
symmetry, a more complex diagram is required. 




Figure 4. Spatial distribution pattern. 

For an extended radiating surface, (such as an LED 
chip), each element of area contributes to the lumi- 
nous intensity of the source, in any given direction. 
The luminous intensity contribution in the given 
direction, divided by the projected area of the surface 
element in that direction, is called the LUMINANCE 
(B) of the source (in that direction), (Fig. 5). The 
quantity is sometimes called photometric brightness, 
or simply brightness. The use of the term brightness 
on its own, should be discouraged, as this involves 
various subjective properties such as texture, color, 
sparkle, apparent size, etc. that have psychological 
implications. 



Figure 5. Definition of luminance. 

The fundamental quantitative standard of the pho- 
tometric system of units is the standard of luminance. 

The luminance of a black body radiator at the 
temperature of freezing platinum ( 2043. 8° K) is 60 
candela per square centimeter. [A blackbody radiator 
is a perfect absorber of all electromagnetic energy 
incident on it. In thermal equilibrium at a given 
temperature, it emits radiation, spectrally distributed 
according to Plancks Formula 



(Wx = 



exp (^) -1 



The units of Luminance in present use are an engi- 
neering nightmare. 

1 candela/cm^ is called a St/7i& 

I/tt candela/cm^ \s caWed a Lambert 

1 candela/m^ is called a Nit 

I/tt candela/m^ is called an Apostilb 

I/tt candela /ft^ is called a foot-Lambert 

The foot Lambert is the most commonly used unit in 
this country. 

Of particular interest is a source whose angular 
distribution pattern is a circle (Fig. 6). For such a 
source we have 1^ = Iq Cos 6, the luminance of such a 
source in a given direction 6, is then given by 



B0 = 



6\e _ dloCos0 _ d Iq 
d A cos d A Cos dA 



The luminance is seen to be the same in all directions. 
Such a source is called a LAMBERTIAN SOURCE. It 
can be shown that a perfectly diffusing surface 
behaves in this fashion. The formula governing a 
diffusing surface 1^ = Iq Cos d is called Lambert's 
Cosine Law. 

It can be shown that a flat LED chip is a very good 
approximation to a Lambertian Source, 
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Figure 6. Lambertian radiation pattern. 

If we now take a surface element (dA) and determine 
the intensity contribution in each direction we can 
determine the total flux (dF) emitted by the surface 
element. The resultant ratio (^) Lumens/m^ is 
called the LUMINOUS EMITTANCE (L). For a flat 
surface we may calculate L from 

7r/2 

L=27r/B(0)S,N e Cosddd 
o 

The corresponding radiant emittance in watts/m^ is of 
considerable interest for GaAs infrared LED's where 
total output power is an important parameter. 

The total luminous flux emitted by a light source can 
then be calculated from F^otai = / LdA. 

These photometric quantities are sufficient to des- 
cribe the properties of light sources such as light 
emitting diodes. 

When light falls on a receiving surface, it is either 
partially reflected in the case of a purely passive 
surface, or partly converted into some other form of 
energy by what we may describe as an active surface 
(such as a phototransistor or photomultiplier cath- 
ode). In either case we are interested in how much 
flux falls on each element of the surface; Lumens/m^ 
in the case of a passive surface which we wish to 
illuminate, or the eye; and Watts/m^ in the case of 
other active surfaces. The quantity Lumens/m^ in this 
case is called the ILLUMINANCE sometimes loosely 
referred to as the illumination. The unit of illuminance 
is the LUX also referred to as the metercandle. 
Another commonly used unit of illuminance, in this 
country is the FOOT CANDLE, equal to one lumen 
per square foot. One lumen per square cm is called a 
PHOT. 

Many of these photometric quantities and units are in 
common use in the field of illumination engineering, 
with the English units being most common in this 
country, ft should be apparent to the reader that a 
mixed system of units is involved in common usage. 



APPLICATION TO LIGHT EMITTING DIODES 

The above description of photometric quantities 
should indicate to the reader that there are many 
ways in which the photometric properties of LED's 
can be stated. There is no general agreement among 
LED makers and users, as to the best way to specify 
LED performance, and this has lead to much con- 
fusion and misunderstanding. 

Many factors must be taken into account when 
evaluating LED specifications for a particular applica- 
tion, and electronic engineers will need to develop a 
knowledge of these factors to put LED's to effective 
use in new designs. 

Presently available light emitting diodes are made 
from the so-called lll-V compound semiconductors, 
with Gallium Arsenide Phosphide and Gallium Phos- 
phide being the major materials. Gallium Aluminum 
Arsenide is also used but is less common. Gallium 
Arsenide is commonly included in this group, but it 
should be remembered that GaAs emits only infra-red 
radiation around 900nm, which is not visible to the 
eye, and is thus not properly called light. All specifi- 
cations of GaAs emitters must be in radiametric units. 

GaP emits green light between 520 and 570nm 
peaking 550nm very close to the peak eye sensitivity. 
It also can emit red light between 630 and 790nm 
peaking at 690nm. 

GaAs(i.x)Px emits light over a broad orange red 
range depending on the percentage of GaP in the 
material (x). For x in the 0.4 region, red light 
between 640 and 700nm peaking at 660nm, is ob- 
tained. For X = 0.5, amber light peaking around 
610nm is obtained. 

Ga(i -x) AlxAs as presently available, emits red light 
between 650 and 700nm peaking at 670nm. 

The efficiency of these materials is very dependent on 
the emitted wavelength, with drastic fall off in effi- 
ciency as the wavelength gets shorter. Fortunately the 
standard eyeball filter, favors the shorter wavelength 
(down to 555nm) and gives some measure of compen- 
sation. Some typical efficiencies reported by device 
makers, and the resulting overall luminous efficiency 
(Lumens/electrical watt) are as follows: 

GaP.red .72% @ 20Lum/Watt = 

.14 Lum/Watt overall (Opcoa) 
GaAs 6P.4red .3% @ 50Lum/Watt = 

.15 Lum/Watt overall (Litronix) 
GaAIAs red .06% @ 40Lum/Watt = 

.024 Lum/Watt overall (Mitsubishi) 
GaP green .006% @ 675Lum/Watt = 

.04 Lum/Watt overall (Monsanto) 
GaAs gP.samber .0044% @ 340Lum/Watt - 

.015 Lum/Watt overall (Monsanto) 
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For simple status indicator applications, front panel 
lamps and similar applications, several factors must be 
taken into account: 

(1) Color. Generally the designer has Henry Ford's 
color choice; various similar shades of red. Amber 
and green are available in small quantity, because 
of availability of suitable raw material. 

(2) Apparent source size. Various combinations of 
chip size and optical systems are available so that 
apparent source sizes from about 5 mils to about 
300 mils diameter are available as standard prod- 
ucts. Other things being equal, a larger source size 
is more visible. 

(3) Angular distribution, GaAsP diode chips are 
nearly Lambertian, but GaP are nearly isotropic. 
With suitable optical design, the angular distribu- 
tion pattern can be changed from very broad to 
quite narrow. By placing the chip at the focus of 
the lens system a narrow high intensity beam is 
obtained. The off axis visibility is drastically 
reduced. By using diffusing lens materials, a large 
area source with good off axis visibility is ob- 
tained. In this case the luminance is reduced. 

(4) Luminous intensity. This will govern the visibility 
under optimum background contrast conditions, 
when viewed at normal distances. 1 millicandela is 
typical for red lamps of either GaAsP or GaP at 
normal operating conditions. 

(5) Luminance. When it is not possible to provide a 
dark contrasting background, or when the source 
is viewed at very close distances, the luminance 
becomes important Values from 100 ft-L to 5000 
ft-L are typical. 

These factors are all related to the design of the 
device and the user should understand the trade offs. 
High luminance values in excess of 10,000 ft-L are 
easily obtained by running very high current densities 
in the LED chip, but this can lead to shortened life if 
carried too far. 

For a given drive current the luminous intensity of 
two different chips will be similar, while the lumin- 
ance will be inversely proportional to the active area 
of the chip. 

If the designer can use filter screens or circularly 
polarizing filters in front of the light source, excellent 
protection from background illumination can be 



obtained. In this case a diffusive lens giving a large 
apparent source with lower luminance, is more visible 
than a high luminance point source. 

When a LED is used with an optical system to 
activate a remote sensor such as a cadmium sulphide 
or cadmium selenide cell (red light), or a GaAs IR 
emitter is used with a silicon photo detector, the 
performance requirements are somewhat different. It 
can be shown that for a given optical arrangement the 
irradiance of the detector determines the detected 
signal and this is proportional to the radiance of the 
source, which is comparable to the luminance (bright- 
ness) of the source. The intensity of the source will 
not be a factor unless the detector active area is larger 
than the incident beam. 

When average power consumption must be minimized 
but good visibility is required, or detection at a 
considerable distance is required, pulsed operation 
can be used. With GaAs and GaAsP emitters using low 
duty cycle short pulses, very high peak intensity 
levels can be reached permitting communication over 
considerable distances. This technique is not useful 
with GaP diodes since they do not exhibit a linear 
relationship between optical output and instantane- 
ous forward current, becoming saturated at moderate 
current levels. GaP also has a 50% higher rate of 
fall off in light output with temperature increase, 
than GaAsP which further inhibits high power appli- 
cations. 

The use of LED's to give a "Heads Up" projected 
display, such as for an automobile speedometer read- 
out, or aircraft cockpit application, places severe 
requirements on the display luminance. For easy 
visibility, the projected image must be sufficiently 
contrasted with the ambient illumination. This re- 
quires very high luminance values for the LED's 
together with the use of photochromic windshields 
and probably polarizing screens. 

The foregoing is a necessarily simplified, description 
of a very complex subject. The reader should avail 
himself of the standard textbook literature on these 
subjects. 
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APPLICATIONS OF OPTO-ISOLATORS 

by George Smith 

The Litronix Iso-Lit 1 is the first in a family of 
Opto-isolators. These products are also called photon 
coupled isolators, photo-couplers, photo-coupled pairs 
and optically coupled pairs. All of the characteristics 
of the Iso-Lit 1 are electrical: it has no external opti- 
cal properties. Hence opto-isolators are not OPTO- 
ELECTRONIC DEVICES; they are in fact one of the 
simplest of all ELECTRO-OPTICAL SYSTEMS. 



The Iso-Lit 1 consists of a Gallium Arsenide infrared 
emitting diode, and a silicon phototransistor mounted 
together in a DIP package. 

When forward current (Ip) is passed through the 
Gallium Arsenide diode, it emits infrared radiation 
peaking at about 900nm wavelength. This radiant 
energy is transmitted through an optical coupling 
medium and falls on the surface of the NPN photo- 
transistor. 



The high junction capacitance, Ccb, results in an 
output circuit time constant RtCcb/ with a corres- 
ponding output voltage rise time. 

The output current in this configuration is quite small 
and hence this connection is not normally used. 



The commonest circuit configuration is to leave the 
base connection open. With this connection, the holes 
generated in the base region cause the base potential 
to rise, forward biasing the base-emitter junction. 
Electrons are then injected into the base from the 
emitter, to try to neutralize the excess holes. Because 
of the close proximity of the collector junction, the 
probability of an electron recombining with a hole is 
small and most of the injected electrons are immedi- 
ately swept into the collector region. As a result, the 
total collector current is much higher than the photo- 
generated current, and is in factjS times as great. 



Photo-transistors are designed to have large base 
areas; and hence a large base-collector junction area; 
and a small emitter area. Some fraction of the photons 
that strike the base area cause the formation of elec- 
tron-hole pairs in the base region. This fraction is 
called the QUANTUM EFFICIENCY of the photo- 
detector. 

If we ground the base and emitter, and apply a posi- 
tive voltage to the collector of the photo-transistor, 
the device operates as a photo diode. 

The high field across the collector base junction 
quickly draws the electrons across into the collector 
region. The holes drift towards the base terminal 
attracting electrons from the terminal. 



r- 



If 



The total collector current is then several hundred 
times greater than for the previous connection. 

This gain comes with a penalty of much slower opera- 
tion. Any drop in collector voltage is coupled to the 
base via the collector-base capacitance tending to turn 
off the injected current. The only current available 
to charge this junction capacitance is the original 
photo-current. Thus, the rate of change of the output 
voltage is the same for both the diode and transistor 
connections. In the latter case, the voltage swing isjS 
times as great, so the total rise time is times as 
great as for the diode connection. Thus the effective 
output time constant is jS RuCcb- 



Thus a current flows from collector to base, causing a 
voltage drop across the load resistance (R|_). 



For the Iso-Lit 1 this results in a typical 2 ms rise 
time for lOOfi load. 
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The ratio of the output current from the photo- 
transistor dc or ig), to the input current in the 
Galh'um Arsenide diode, is called the Current Transfer 
Ratio (CTR). For the Iso-Lit 1 CTR is specified at 
20% minimum with 35% being typical at lp = 10 mA.* 
Thus for 10 mA input current the minimum output 
current is 2 mA. Other important parameters are Vp 
typically 1.3V at 100 mA I p. 

*NOTE: CTR values of 50% and higher are available from 
the factory. 

DIGITAL INTERFACES 
Output Sensing Circuits 

The output of the photo- transistor can directly drive 
the input of standard logic circuits such as the 930 
DTL and 7400 TTL families. The worst case input 
current for the 74 series gate is -1.6 mA for V|n = 
0.4 Volts. This can be easily supplied by the Iso-Lit 1, 
with 10 mA input to the infrared diode. 

DTL or TTL Active Level Low (930 or 7400) 

Vcc 



> 12 KO 

for higher speed. 

RTL Active Level Low iflQIA) 




RTL Active Level High (iU914) 



Vcc 




It is more difficult to operate into DTL and TTL 
gates in the active level high configuration. Some 
possible methods are as follows; 



Vcc 




Vcc 




high sensitivitv. 



Obviously, several Iso-Lit output transistors can be 
connected to perform logical functions. 



Vcc 




Note; Logical OR connection. 



Vcc 




Note; Logical AND connection. 



Input Driving Circuits 

The input side of the Iso-Lit 1 has a diode character- 
istic as shown. 



8 6 4 2 0.4 0,8 1.2 1.6 
Vr (Volts) Vf (Volts) 



The forward current must be controlled to provide 
the desired operating condition. 



384 



The input can be conveniently driven by integrated 
circuit logic elements in a number of different ways. 

DTL Active Level High (930 Series) 



Vcc 




Note. Provides 10 mA If to infrared diode. 
Use 390 for high power DTL 
(2 Kil collector load). 



DTL Active Level Low (930 Series) 



Vcc 




TTL Active Level High (7400 Series) 



Vcc 




TTL Active Level Low (7400 Series) 




(2) They can replace pulse transformers in many 
floating applications. Opto-isolators can transmit 
DC signal components and low frequency AC, 
whereas pulse transformers couple only the high 
frequency components, and a latch is required to 
restore the DC information. Pulse transformers 
have faster rise time than photo-transistor opto- 
isolators. 

(3) Integrated circuit line drivers and receivers are 
used to transmit digital information over long 
lines in the presence of common mode noise. 
The maximum common mode noise voltage per- 
missible is usually in the 30 Volt range. There are 
many practical situations where common mode 
noise voltages of several hundred Volts can be 
be induced in long lines. For these applications 
opto-isolators provide protection against several 
thousand Volts. 

LINEAR APPLICATIONS 

The curve of input current versus output current for 
the Iso-Lit 1 is somewhat non-linear, because of the 
variation of l3 with current for the photo- transistor, 
and the variation of infrared radiation out versus for- 
ward current in the GaAs diode. The useful range of 
input current is about 1 mA to 100 mA, but higher 
currents may be used for short duty cycles. 

For linear applications the LED must be forward 
biased to some suitable current {usually 5 mA to 
20 mA). Modulating signals can then be impressed on 
this DC bias. A differential amplifier is a good way 
to accomplish this. 




There are obviously many other ways to drive the 
device with logic signals, but the commonest needs 
can be met with the above circuits. All provide 10 mA 
into the LED giving 2 mA minimum out of the photo- 
transistor. The 1 Volt diode knee and its high capaci- 
tance (typically 100 pF), provides good noise immun- 
ity. The rise time and propagation delay can be 
reduced by biasing the diode on to perhaps 1 mA 
forward current, but the noise performance will be 
worse. 

All previous configurations show medium speed digital 
mterfaces. These circuits have various advantages over 
other ways of doing the task. 

(1) They can replace relays and reed relays, giving 
much faster switching speeds, no contact bounce, 
better reliability, and usually better electrical 
isolation except for special configurations. How- 
ever relays have high current capability, higher 
output voltage, lower on resistance and offset 
voltage and higher off resistance. 



Vcc 











l._!f 





MODULATING 
SIGNAL 



Sensing in linear applications can be done in several 
ways depending on the requirements. For high fre- 
quency performance, the photo-transistor should be 
operated into a low impedance input current ampli- 
fier. The simplest such scheme is a grounded base 
amplifier. 



A B 

Vcc Vcc 
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The circuit will work equally well either way, with a 
phase inversion between the two. Obviously a PNP 
transistor would work as well. 

A feedback amplifier could also be used to get a low 
impedance input. 




The current gain is (1 "•" p" 



The input impedance is approximately 

Ri 



1 + 



■2Vb 



.026 



For example if = 900^2, R2 = 100^2, Vcc = 5V; 
we would have a current gain of 10 and an input 



impedance of about 6.3^. This would give a con- 
siderable speed improvement over a 100^2 load. 

A high speed operational amplifier could be used to 
give excellent performance. 




Note that in all cases the output can be taken from 
either the collector, or the emitter of the photo- 
transistor depending on the polarity desired. The 
operating speed is the same in either case. 

CONCLUSION 

This appnote covers the most commonly used ways of 
applying photo-transistor opto-isolators. The design 
engineer will see many ways to expand on these cir- 
cuits to achieve his end goals. The devices are ex- 
tremely versatile, and can provide better solutions to 
many systems problems than other competing com- 
ponents. Special designs are possible to optimize 
certain parameters such as coupling capacitance, or 
transfer ratio, and the engineer can expect to see a 
variety of these products in the future. 



SUMMARY OF PROPERTIES OF 
SIGNAL COUPLING DEVICES 



Device 


Advantages 


Disadvantages 


Opto-lsolator 


Econonnical. 
Solid state reliability. 
Medium to high speed signal 
transmission. 
DC & low frequency transmission. 
High voltage isolation. 
High isolation impedance. 
Small size DIP Package. 
No contact bounce 
Low power operation. 


Finite ON Resistance 
Finite OFF Resistance. 
Limited ON state current. 
Limited OFF state voltage. 
Low transmission efficiency. 
(LowCTR) 


Relays 


High power capability. 
Low ON resistance. 
DC transmission. 
High voltage isolation. 


High cost. 

High power consumption. 

Unreliable. 

Very slow operation. 

Physically large. 


Pulse Transformers 


High speed signal transmission. 
Moderate size. 

Good transmission efficiency. 


No DC or low frequency transmission. 
Expensive for high isolation 
impedance or voltage. 


Differential line 
Drivers and 
Receivers 


Solid state reliability. 
Small size DIP package. 
High speed transmission. 
DC transmission. 
Low cost. 


Very low breakdown Voltage. 
Low isolation impedance. 
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MULTIPLEXING LED DISPLAYS 

by George Smith 

In digital displays, such as would be used in a D.V.M. 
or counter of conventional design, all digits are 
operated in parallel, with a separate decoder-driver 
for each digit operated from data generally stored in 
a quad latch. 

In many cases, a reduction in cost can be effected by 
operating the display in a time division multiplexed 
mode. The question of cost effectiveness depends on 
the particular application. As a general rule, the 
greater the number of digits in the display, the more 
advantageous the multiplex system becomes from the 
cost standpoint. Because of the great variety of situa- 
tions possible, it is difficult to say at what number of 
digits the change should be made. In some circum- 
stances, non-multiplexed operation of less than 8 
digits is more economical. On the other hand, there 
are circumstances under which multiplexing is used 
for three and four digit displays at a cost saving. This 
application note attempts to show some of the many 
ways of multiplexing digits, and it is left to the 
designer to decide whether his own system applica- 
tion would be lower in cost if he used a multiplex 
scheme. 

The properties of light emitting diodes (LED) make 



them particularly suitable for multiplexed operation, 
and hence it is the preferred method to use, if a 
scheme can be designed which is cost competitive 
with non-multiplexed operation. 

Throughout this paper, it will be generally assumed 
that we are talking of a system using TTL type logic 
families, with MSI functions being used where applic- 
able. In most production situations this will be the 
most economical approach. There will be some cases 
where discrete gates and flip-flops may yield a lower 
cost. There are also cases where a single MOS chip 
contains all the necessary logic functions, and only 
interface driver circuits are required. 
The seven segment numeric displays with a common 
anode connection made by Litronix provide com- 
patibility with the most widely available decoder- 
drivers, which are active level low outputs. The 
commonest devices are SN7447, 8T04, 9317 and 
similar. Any of these is suitable for driving the 
Litronix DL-707 type display. For common cathode 
displays such as the Litronix DL-34M, SN7448, 
8T06 and 9307 decoders can be used, and anode 
drivers become cathode drivers. 



LI 

DIGIT 



Figure 1 



\ 
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In a multiplex system, the corresponding cathodes of 
each digit are bussed together, and driven from one 
seven segment decoder-driver, via the usual current 
limiting resistors. The display data is presented serially 
by digit, to the decoder-driver, together with an 
enable signal to the appropriate digit anode Fig- 
ure 1. 

Each digit anode is driven by a switch, capable of 
passing the full current of all segments. The simplest 
switch would be a PNP high current switch or ampli- 
fier transistor, such as a core driver type. 

In operation, the anode switches are activated one at 
a time, in the desired sequence, while the appropriate 
digital data is presented at the input to the decoder- 
driver. The amount of circuitry required in Figure 1 



most of the packages are lower cost than th6 seven 
segment decoder. The scheme shown is a 20% cost 
reduction over non-multiplexed operation, based on 
O.E.M. prices for the components. For less than 
eight digits, it would be difficult to compete with 
non-multiplexed operation using this scheme. 

CASE 2: 

Multiplexing becomes more attractive, when the data 
is stored in a shift register, rather than in latches. In 
this case the data is circulated around the register, at 
some suitable rate, and is sequentially presented at 
the input of the seven-segment decoder-driver. The 
anode drive can be obtained from a counter and 
decoder as in Figure 2, or from a parallel output shift 
register — Figure 3. 




DATA <IZI SN74151 



TTT 



Figure 2 



is much less than that used in the non-multiplexed 
scheme. The question of overall economy is depen- 
dent on the amount of circuitry required to sequence 
the anodes and present the data at the decoder input. 
Let us consider some typical situations. 

CASE 1: 

An 8-digit counter-timer display, with the data stored 
in multiple latch circuits. This is the most common 
situation present in a counter-timer of conventional 
design. A quad latch (SN7475) is used to store each 
digit, and this data is periodically updated. To scan 
this data, a 4 pole 8 position switch is required 
{SN74151). To select the appropriate digit, an octal 
counter (SN7493) and a 1 of 8 decoder (SN7442) are 
required. The complete circuit is as in Figure 2. 

The total package count is about the same for this 
arrangement, as for non-multiplexed operation, but 



This circuit, which can be expanded to any number 
of digits, circulates a single zero, and thus can directly 
drive the PNP anode switches. Systems using recir- 
culating memories generally require this digit timing 
circuitry for other reasons, so it is generally available 
in the system already. 



TO ANODE DRIVERS 



Figure 3 
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— O d, DATA ENTRY 



Ds Do 0, 
~J ^ 1/2 9328 a, 

I 



Ds Do O, 
} ^ 1/2 9328 Qs— X- 



9317 
SN7447 
8 TO 4 



Figure 4 



DATA IN O — 
CLOCK O— I 1 CP 9300 



Qo Q. iQj 



Figure 5 



For displays of 8 digits; a very common number in 
counter-timer instruments, the 9328 dual 8 bit shift 
register makes a very good circulating shift register. 
Two packages are required to store and circulate 8 
digits — Figure 4. 

The scheme can be extended to more digits by adding 
a 4 bit parallel shift register such as the 9300, for each 
extra digit; the extra shift bits are inserted at the 
points marked X in Figure 4. The same circuit can 
be used for less than 8 digits, if a 12-1/2% duty cycle 
is satisfactory. For less than 8 digits, where maximum 
available duty cycle must be maintained, the scheme 
shown in Figure 5 can be used. 

The preceding schemes demonstrate that systems con- 
taining recirculating data are very effectively coupled 
to multiplexed LED displays. Many multi-digit sys- 
tems such as calculating machines use L.S.I. MOS 
circuits to provide their logic, and these naturally 
lend themselves to recirculating data. It is now practi- 
cal to use custom L.S.I, to provide the logic functions 
of a D.V.M. or a counter-timer type of instrument, 
employing multiplexed LED displays, at a significant 



cost savings over conventional instrument designs. 

Apart from the strictly logical problems involved in 
a multiplexed display, the designer must choose 
suitable operating conditions for the LED's. Peak 
forward current, current pulse width, duty cycle and 
repetition rate, are all factors which the designer 
must determine. 

The luminous intensity, or the luminance of GaAsP 
LED's, is essentially proportional to forward current 
over a wide range, but certain phenomena modify this 
condition. At low currents, the presence of non- 
radiative recombination processes, results in less light 
output than the linear relationship would predict. 
This effect is noticeable in the region below about 
5 mA per segment (for 1/4 inch characters). The 
result is that noticeable difference in luminance from 
segment to segment can occur at low currents. At high 
currents, the power dissipation in the chip causes 
substantial temperature rise, and this reduces the 
efficiency of the chip. As a result the light output 
versus forward current curve falls below the straight 
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FORWARD CURRENT 



Figure 6 

line, at high currents (Figure 6). It should be empha- 
sized that this latter effect is entirely due to self heat- 
ing. If the power dissipation is linnited, by running 
short pulses at low duty cycle, the output follows 
the straight line up to very high current densities. 
Whereas 100 A/cm^ may be used in DC operation, 
as much as 10^ A/cm^ can be used under pulsed con- 
ditions, with a proportionate increase in peak inten- 
sity. (If this did not occur, GaAsP lasers could not be 
built.) Gallium Phosphide, however, has an inher- 
ent saturation mechanism that causes a drastic reduc- 
tion in efficiency at high current densities even if the 
junction temperature remains constant. This effect is 
due to competing non-radiative recombination mech- 
anisms at high current density. 

As a first approximation the brightness of a pulsed 
LED will be similar to that when operated at a DC 
forward current equal to the average pulsed current. 
For example, for 40 mA peak current at 25% duty 
cycle, the brightness will be similar to DC operation 
at 10 mA. The actual brightness comparison will 
depend on the actual pulsing conditions. Under most 
legitimate conditions the brightness will be greater 
for pulsed operation. 

Figure 6 shows how the actual light output at 5 mA 
DC is substantially less than expected from the ideal 
curve, because of the "foot" on the curve at low 
currents. Operation at 50 mA peak current and 10% 
duty cycle yields a high peak output as shown, and an 
integrated average output that is much closer to the 
ideal value. It should be obvious that variations in the 
"foot" from segment to segment cause a significant 



variation in light output at a low DC current, but a 
much smaller variation in the average output when 
operated in a pulsed mode. As well as an increase in 
luminance, or luminous intensity due to pulsing, there 
is an increase in brightness because of the behavior 
of the eye. The eye does not behave as an integrating 
photometer, but as a partially integrating and partially 
peak reading photometer. As a result, the eye per- 
ceives a brightness that is somewhere between the 
peak and the average brightness. 

The net result is that a low duty cycle high intensity 
pulse of light looks brighter than a DC signal equal to 
the average of the pulsed signal. The practical benefit 
of multiplexed operation then, is an improvement in 
display visibility for a given average power consump- 
tion besides the lower cost. The brightness variation 
from segment to segment and digit to digit is also 
reduced by time-sharing. The gain in brightness over 
DC operation can be as much as a factor of 5 at low 
duty cycles of 1 or 2 percent, and peak currents of 
50 to 100 mA. 

A number of factors must be taken into account when 
deciding on the design of a multiplexed display. 
Besides the optical output, thermal considerations are 
very important. 

Most 1/4" size LED numerics are rated at 30 mA DC 
max per segment. Under pulsed operation, higher 
currents can be used provided several thermal con- 
siderations are taken into account. 

( 1 ) The average power dissipation must not exceed 
the maximum rated power. 

(2) The power pulse width must be short enough 
to prevent the junction from overheating dur- 
ing the pulse. This implies that the pulse 
width must get shorter as the amplitude in- 
creases. 

Present experience indicates that for pulses of 10 /is, 
the amplitude should be limited to 100 mA max. 
Shorter pulses of higher amplitude may be used but 
the circuit problems become severe if the pulse width 
is very short. As more information on thermal param- 
eters of the devices becomes available, more specific 
design rules can be given to assist the designer. 
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DRIVING HIGH-LEVEL LOADS 
WITH ISO-LIT™ OPTO-ISOLATORS 

by David M. Barton 



Frequently a load to be driven by an Iso-Lit requires 
more current, voltage, or both, than an Iso-Lit can 
provide at its output. 

Available Iso-Lit output current, of course, is found 
by multiplying input (LED section) current by the 
"CTR" or current - transfer-ratio. For worst-case 
design, the minimum specified value would be used. 
The minimum CTR of the Litronix Iso-Lit 1, 12 
and 16 are 0.2, 0.02 and 0.06 respectively. Tempera- 
ture derating is not usually necessary over the to 
+60 degree Celcius range because the LED light output 
and transistor beta have approximately compensating 
coefficients. 

Multiplying the minimum CTR by 0.9 would ensure 
a safe design over this temperature range. Over a wide 
range, more margin would be required. 

The LED source current is limited by its rated power 
dissipation. Table I shows maximum allowable Ip vs 
maximum ambient temperature. 

Values for Table I are based on a 1.33 mW/°C derate 
from the 100 mW at 25°C power rating. 



shows the minimum available output current of each 
device assuming 60°C derating (from Table I) and a 
10 percent margin for temperature effects. 

If the Iso-Lit is being operated from logic with 5 volt 
Vcc/ and 0.2 volt Vqe saturation is assumed for the 
driving transistor, a 75 ohm R|f resistor will provide 
the 48 mA. The forward voltage of the IR-emitting 
LED is about 1.2 volts. Figures 1A and IB show two 
such drive circuits. 




Table 1 


MAXIMUM TEMPERATURE 


If maximum 


40°C 


65 mA 


60° C 


48 mA 


80°C 


25 mA 



Figure 1A. NPN Driver 



Obviously, one can increase the available output cur- 
rent then by either choosing a higher CTR-rated 
Iso-Lit, by providing more current, or both. Table II 



Table II 



ISO-LIT 


Ice(MIIM) mA 


1 


8.6 


12 


0.86 


16 


2.5 




Figure IB. PNP Driver 
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A "buffer-gate," such as the SN7440 or Signetics 
8855, provides a very good alternative to discrete 
transistor drivers. Figure 2 shows how this is done. 
Note that the gate is used in the "current-sinking" 
rather than the "current-sourcing" mode. In other 
words, conventional current flows into the buffer- 
gate to turn on the LED. This makes use of the fact 
that a T^L gate will sink more current than it will 
source. The SN7440 is specified to drive th irty 1 .6 m A 
loads or 48 mA. Changing R|f from 75 to 68 ohms 
adjusts for the higher saturation voltage of the mono- 
lithic device. 





Figure 2. Buffer-Gate Drive 



MORE CURRENT 

For load currents greater than 8.6 mA, a current 
amplifier is required. Figures 3A and SB show two 
simple one-transistor current amplifier circuits. 




Figure 3A. NPN Current Booster 



Since the transistor in the I so- Lit is treated as a two- 
terminal device, no operational difference exists be- 
tween the NPN and the PNP circuits. Rb provides a 
return path for \cbo the output transistor. Its 
value is: Rb = 400 mV/lcBo(T) where Icbo(T) is 
found for the highest /t//7Cf/o/7 temperature expected. 

Assume that leakage currents double every ten de- 
grees. Use the maximum dissipated power, the speci- 
fied maximum junction-to-ambient thermal resistance. 



Figure 3B. PNP Current Booster 



and the maximum design ambient temperature in 
conjunction with the specified maximum 25 degree 
IcBo to calculate Icbo(T). 

As an example, suppose a 2N3568 is used to provide 
a 100 mA load current. Also assume a maximum 
steady-state transistor power dissipation of 100 mW 
and a 60°C maximum ambient. The transistor junc- 
tion-to-ambient thermal resistance is 333°C/watt, so 
a maximum junction temperature of 60 + 33 or 93°C 
is expected. This is about 7 decades above 25°C. 
Therefore, Icbo(T) = lcBo(«T^ax) x 27 = 50 nA x 128 - 
6.5 iuA. A safe value for Rb is 400 mV/6.5 juA = 
62 kilohms. 

Working backwards, maximum base current under 
load will be lo/hpElmin) = 100 mA/100 = 1 mA. Cur- 
rent in Rb is VBE/Rb = 600 mV/60k = lOjuA, which 
is negligible. Table 11 shows that an Iso-Lit 16 could 
provide more than enough base current for the 
transistor but an Iso-Lit 12 could not. Less than the 
maximum allowable drive could be provided to the 
Iso-Lit 16, since only 1 mA is required. A 20 mA 
drive provided by a 180 ohm resistor would suffice. 
An Iso-Lit 1 with 9 mA drive would also work. 

If the load requires more current than can be obtained 
with the highest beta transistor available, then more 
than one transistor must be used in cascade. For ex- 
ample, suppose 3 amperes load current and 10 watt 
dissipation are needed. A Motorola MJE3055 might 
be used for the output transistor, driven by a MJE205 
as shown in Figure 4. Using a 5°/watt heat sink and 
the rated MJE3055 junction-to-case thermal resistance 
of 1.4° /watt, we find that junction temperature rise 
is 6.4 X 10, or 64°. Therefore maximum junction 
temperature is 124°C. This is 10 decades above 25°C 
making Icbo(T) = 2''°lcBo('Tiax) = lO^lcBo('T^ax)- 

•cBoirn^i^') 3t 30 volts or less is not given, but Iced 's. 
Using (for safety) a value of 20 for the minimum low- 
current hpE of the device, Iqbo could be as large as 
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Figure 4. Two-NPN Current Booster 



•cEo/20 = 35 mA. Then Icbo(T) is 35 mA and Rb2 = 
400 mV/35 mA = 11 ohms. For 1^ use \Jhp^(m\n @ 
4A) = 3A/20 = 150 mA. Ipbs = 600 mV/10 ohms = 
60 mA, so le(Qi) = 210 mA. 

Maximum Power in will be about 1/14 the power 
in Q2 since its current is lower by that ratio and the 
two collector-to-emitter voltages are nearly the same. 
This means Qi must dissipate 700 mW. 



no current flows in the LED the phototransistor, 
being OFF, allows R2 current to flow into the base 
of Qi, turning ON. When the Iso-Lit is energized, 
its phototransistor "shorts out" the R2 current turn- 
ing Qi OFF. 




Figure 5A. NPN HV Booster 



Assuming a small "flag" heat sink having 50° /watt 
thermal resistance, we find the junction at about 
95°C. The 150°C case temperature Icbo fating for 
this device is 2 mA, so one can work backwards and 
assume about 1/30 of this value, or 70 juA. On the 
other hand, the 25° rated Icbo is 100 juA. Choosing 
the larger of these contradictory specifications, Rbi = 
400 mV/0.1 mA = 4k ^ 3.9k. 0, base current is 
lE(Qi)/hFE(Qi-min) = 210 mA/50* = 4.2 mA. Total 
current is lb(Qi)+ lRbi = 4.2+ 0.24 = 4.5 mA. Table II 
shows that an Iso-Lit 1 could be used here. 



MORE LOAD VOLTAGES 

All of the current-gain circuits shown so far have one 
common feature: load voltage is limited by the 30 
volt rating of the Iso-Lit, not by the voltage or power 
rating of the transistor(s). Figure 5A shows a method 
of overcoming this limitation. This circuit will stand 
off BVcEo Qi- The voltage rating of the photo- 
transistor is irrelevant since its maximum collector- 
emitter voltage is the base-emitter voltage of Q-, 
(about 0.7 volts). 

Unlike the "Darlington" configurations shown pre- 
viously, this circuit operates "normally-ON." When 




FigureSB. PNP HV Booster 



The value of R^ depends only on the load-supply 
voltage V"^ - V~, and the maximum required base 
current. This is derived from the minimum beta of 0^ 
at minimum temperature and the load current. Thd 
required current-drive capability is the same as Ir^, 
since Ipi changes negligibly when the circuit goes 
between its "ON" and "OFF" states. 



*Minimum hpE is obtained using the specification at Iqe 
2A and the "Nornnalized DC Current Gain" graph given in 
the Motorola "Semiconductor Data Book," 5th Edition, 
pp. 7 - 232, 3. 



In some applications either more current gain will 
be required than one transistor can provide or the 
power dissipated in R, will be objectionable. In these 
cases, simply use the Darlington high-voltage booster 
shown in Figure 6A. 
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ISO LIT 




Figure 6A. NPN Darlington HV Booster 



ISO-LIT 




V 



Figure 6B. PNP Darlington HV Booster 

If more than one load is being driven and their nega- 
tive terminals must be in common, use the PNP cir- 
cuit, Figure 6B. Otherwise, the NPN is better because 



the transistors cost less. Of course performance char- 
acteristics of the NPN and PNP versions are identical 
if the device parameters are also the same. 



APPLICATIONS 

I so- Lit isolated circuits are useful wherever ground 
loop problems exist in systems, or where dc voltage 
level translations are needed. In many systems so- 
called interpose relays are used between a logic circuit 
section (which may be a mini-computer) and the 
devices being controlled. Sometimes t\NO levels of 
interpose relays are used in cascade either because of 
the load power level or because of extreme diffi- 
culties with EMI. Iso-Lits, aided by booster circuits 
such as those described, can replace many of the 
relays in these systems. 

The reed relays, typically used as the first level of 
interpose and mounted on the interface logic cards 
in the electronic part of the system, are almost always 
replaceable by Iso-Lits since their load is just the coil 
of a larger relay. This relay may have a coil power of 
1/2 to 5 watts and operate on 12, 24 or 48 volts dc. 

Assuming worst-case design techniques are carefully 
followed, system reliability should improve in pro- 
portion to the number of relays replaced. 
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MORE SPEED FROM ISO LIT 
OPTICAL ISOLATORS 



TM 



by David M. Barton 

Figure 1 shows a typical circuit employing an Iso-Lit 
to transmit logic signals between electrically isolated 
parts of a system. In the circuit shown, the Iso-Lit 
must "sink" the current from one T^L load plus a 
pull-up resistor. This load is roughly equivalent to a 
4 kO, resistor to Vcc- The resistor in series with the 
LED half of the Iso-Lit must supply the worst-case 
load current divided by the "current transfer ratio" 
or CTR of the Iso-Lit. If an Iso-Lit 1 is used, having 
a min CTR of 0.2, and 30 percent variation in the 
load is allowed, 8.1 mA is required. This is supplied 
by the 43012 resistor. 

The maximum repetition rate at which this circuit 
will operate is only about 3 kHz. The severe speed 
limitation is due entirely to the characteristics of the 
photo-transistor half of the Iso-Lit. This device has 
a large base-collector junction area and a very thick 
base region in order to make it sensitive to light. 
Cob is typically 25 pF. This capacitance is, in the 
circuit of Figure 1, effectively multiplied by a large 
factor due to the "Miller effect." Also, because the 
base region volume is large, so is base storage time. 




Figure 1 

A very simple method of reducing both of these 
effects is to add a resistor between the base and 
emitter as shown in Figure 2. This resistor helps by 
reducing the time constant due to Cob and by remov- 
ing stored charge from the base region faster than 
recombination can. When a base-emitter resistor is 
used, of course, the required LED drive is increased 
since much of the photo-current generated in the 
base-collector junction is now deliberately "dumped." 



Using this method does not usually result in a large 
power supply current drain since average repetition 
rate is low in most applications. 




Figure 2 



As drive is increased and Rbe reduced, turn-on time 
and turn-off time both decrease. The total amount of 
charge stored can also be reduced by decreasing the 
LED drive pulse duration. Also, as higher drive levels 
are used, the load resistance, R|_ can be reduced to 
further enhance the speed of the circuit. These param- 
eters are related to each other such that all should 
be changed together for best results. 

One important generalization can be made concerning 
their interdependence. The LED drive pulse duration, 
T,n, output fall time, tf, output rise time, tr and 
propagation delay, tp, should occur in a 1.5:1:1:1 
ratio, approximately. If this relationship does not 
occur, the circuit will not operate at as high a 
repetition rate as it could at the same drive level. 
Tout equals Tjn at low currents but stretches out at 
high currents. 

Figure 3 is a graph relating the important parameters 
for a typical Iso-Lit 1 whose CTR is 0.25. The 
optimum values of Tjn, Rbe and Rl are shown versus 
LED pulse current as are the resultant output pulse 
width and maximum full-swing frequency. Rise, fall 
and propagation time can be read as 2/3 of Tjp. 
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Figure 3 shows that increasing drive to 200 mA and 
using optimum Rbe ai^d Rl will increase the maxi- 
mum repetition rate from 3 kHz to 500 kHz, a 167:1 
improvement. 

Lower grade isolators will behave similarly if the LED 
drive level is scaled appropriately to allow for a 
lower CTR. 



< 30 
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Figure 3. Parameters vs LED Pulse Current 

Another method of increasing speed is to operate the 
photo-transistor as a photo-diode. In this method, bias 
voltage is supplied between the collector and base 
terminal, the emitter being unused. Operation to at 
least 10 MHz is possible this way, but the price is the 
need for external amplification. Figure 4 is a graph 




10 20 50 100 500 1 2 5 
LED DRIVE PULSE DURATION 

Figure 4. Diode Mode Output Current vs 
Drive Pulse Duration 

showing peak output current versus drive pulse dura- 
tion for 200 mA peak drive current. 



Since output current is small, some type of wide- 
bandwidth amplifier must be employed in order to 
drive T^L loads. 

One simple solution for intermediate speed operation 
is the use of a low-power T^L inverter (1/6 74L04). 
The collector of the photo-transistor is connected to 
its input along with a 100K pullup resistor. The base 
is connected to system output-side common. This 
inverter will in turn drive one 7400 series device. 

Another device which will provide a good interface is 
an integrated comparator amplifier. The photo-transis- 
tor collector goes to Vqc- Its base has a 200n load 
resistor to ground and goes to one input of the com- 
parator. Also, a resistor c.oes from this node to the 
minus supply. This resistor is chosen to supply BOjuA. 
The other comparator input is grounded. The voltage 
at the comparator input will switch from -10 mV to 
+ 10 mV or more when the diode turns on and the 
output will drive the T^L loads. 

Of course discrete-component amplifiers could be 
used and may be best in some applications. 




Figure 5 



CONCLUSIONS 

For operation to 500 kHz, the addition of a base- 
emitter resistor and a high-current driver is probably 
the best method of increasing I so-Lit speed. Above 
500 kHz one must revert to photodiode mode and use 
an external amplifier to drive most loads, particularly 
T^L. 



396 



Iitronix 

A Siemens Company 



Appnote 6 



OPERATING LEO'S ON AC POWER 

by David M. Barton 
Introduction 

Frequently it is desirable to operate LEDs on AC 
power rather than DC. Typically, the power source 
is 120 VRMS 60 Hz. The most obvious method is to 
rectify this power with a series diode and use a 
resistor to limit LED current as shown in Figure 1. 

R RECTIFIER LED 



c^-/.w-^>| Oh 



FIGURE 1. The Power Resistor Method 

This method, though sound, results in very high power 
dissipation In the resistor since the LED operates on 
only 1 .6 volts. 

The Method 

Figure 2 shows a better method. Here a capacitor is 
used to control LED current and a shunt silicon diode 
provides rectification. 



O — VA If- 



DIODE 
IN4148 



LED^ 



FIGURE 2. 

Since, for current in either direction, voltage drop 
across the LED or rectifier is a negligible part of the 
supply voltage, current in the capacitor is almost 
exactly equal to the AC supply voltage divided by the 
reactance of the capacitor. Average capacitor current 
is then 

1. Ic (AV) = .9 X VRMS/Xc 

and average half-cycle LED or rectifier current is 

2. Iled (av) = 1/2 Id (AV) = .45 VRMS/Xc 
or, for 120 VRMS, 60 Hz operation, 

3. Iled (av) = 20 mA X Cyt? 
'led (AV) 



or CmF = 



20 mA 



Figure 3 shows the value of the series capacitor 
needed for a range of average LED currents assuming 
60 Hz, 120 volt power. 




2 10 20 30 50 

'led AVERAGE) (tiA) 

FIGURE 3. Series Capacitor Value vs Average LED Current 
for 120 VRMS 60 Hz. 

A resistor is necessary in series with the capacitor to 
limit turn-on transient currents. A value of 100 ohms 
will be adequate in most cases. 

The current in the LED, of course, flows almost 
exactly in quadrature with the line voltage. For this 
reason, power dissipation is low, being limited to the 
expected LED and rectifier power loss, the loss in 
series resistor and to losses in the capacitor. The 
latter term will be extremely low if high quality 
capacitors are used. Although power consumption of 
a circuit may not be of much significance in terms of 
the cost of the power, it certainly can be important to 
reduce heat generation within an enclosure. 

If more than one LED is to be operated from the 
same source, simply put the LEDs in series in the 
same circuit, as shown in Figure 4. For small numbers 
of LEDs the current will be, for practical purposes, 
the same as for one. 




FIGURE 4. 

Conclusion 

Cost of the series capacitor (mylar) will be similar to 
the cost of a series power resistor. The shunt diode, 
a IN4148 or similar, will cost about two cents; much 
less than a series rectifier which must have a several 
hundred volt PIV rating. 

So, the capacitor method is both lower in cost and 
lower in heat generation and power consumption than 
the resistor method. 
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APPLYING THE DL-1416 
intelligent Display ' 

by Dave Takagishi 

This application note is intended to serve as design 
and application guide for users of the DL-1416 Al- 
phanumeric Display. The information presented cov- 
ers: device electrical description and operation, con- 
siderations for general circuit designs, multi-digit 
display systems and interfacing to the 6800, Z80, 
and 8080 microprocessors. 

The DL-1416 was designed to provide an easy-to-use 
alphanumeric display for the 64 character ASCII 
systems. Only twelve interconnect pins plus power 
and ground are needed to drive a single four digit 
display. The overall package is designed to allow end 
stacking of the DL-1416 to form any desired charac- 
ter length display. 

ELECTRICAL DESCRIPTION 

The on-board electronics of the DL-1416 eliminates 
all the traditional difficulties of using displays— seg- 
ment decoding, driving, and multiplexing. The DL- 
1416 has gone further and provided internal memory 
for the four digits. This approach allows the user to 
address one of four digits, load the desired data 
asynchronously to the multiplex rate and continue. 

Figure 1 is a block diagram of the circuitry in the 
DL-1416. The unit consists of a display and a single 
integrated circuit chip. The display is four 16-seg- 
ment alphanumeric monolithic LED die magnified 
to a height of 160 mils. The IC chip contains the 
16 segment drivers, 4 digit drivers, 64-character 
ROM, four-word 7-bit RAM, internal oscillator for 
multiplexing, multiplex counter/decoder, cursor 
RAM, write address decoder, and level shifters for 
the inputs. 




INTERNAL SCHEMATIC 
FIGURE 1 
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The inputs to the DL-1416 are: 

CE CHIP ENABLE (active low) 

This determines which device in an array will 
actually execute the loading of data. When 
the chip enable is in the high state, all in- 
puts are inhibited. 

Ao, Ai DIGIT ADDRESS 

The address to the DL-1416 determines the 
digit in which the data will be written. 
Address order is right-to-left for positive- 
true address. 

Do -De DATA LINES 

The seven data input lines are designed to 
accept the 64 ASCII code set. See Table 1 

^ for character set. 

W WRITE (active low) 

Data to be written into the DL-1416 must 
be present before the leading edge of write. 
The data and address must be stable until 

after the trailing edge. 

CU CURSOR (active low) 

When the CU is held low, the DL-1416 
enables the user to write or remove a cursor 
in any digit position. The cursor function 
lights all 16 segments in the selected digits 
without erasing the data. After the cursor 
is removed, the digit will again display the 
previously written character. 

V+ POSITIVE SUPPLY 

TTL compatible + 5 volts 

V- NEGATIVE SUPPLY 
Ground 



CHARACTER SET 
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Note: All undefined codes will display a blank. 



TABLE 1 



399 



OPERATION 

Loading data into the DL-1416 is similar to writing 
into a RAM. The data and address must be present 
before the leading edge of the write signal (W) and 
must be present until after the trailing edge. The 
waveforms of Figure 2 demonstrate the relationship 
of the signals required _to generate a write cycle 
utilizing chip enable (CE) and write (W) (Check 

data sheet for minimum values). ^ 

As can be seen from the waveforms, CE and W are 
interchangeable. The true internal "write" function is 
formed by the "and-of-the-nots". 



WRITE CYCLE WAVEFORMS UTILIZING CHIP ENABLE (CE) 



*setup (wil*— C_ 



[^^SETUP ID) — H 



WRITE CYCLE WAVEFORMS UTILIZING WRITE |W) 



Address 
Chip Enable 
Write 
Data In 



1*- *SETUP (A» -H 






*SETUP "'^J^ 






k- -H 


'hold 



ADDRESS TABLE 
FIGURE 2 



Multiplexed display systems sequentially read and dis- 
play data from a memory device. In synchronous 
systems, control circuitry must compare the loca- 
tion of data to be read and displayed to the location 
of new data to be stored, i.e. synchronize, before a 
write can be done. This can be slow if there are many 
memory locations. It can also be cumbersome. 

Data entry of the DL-1416 is asynchronous and data 
may be stored in random order. Each digit will con- 
tinue to display the character last "written" until 
replaced by another. 

The cursor function causes all 16 segments of a digit 
to light. The cursor can indicate the position in the 
display of the next character to be entered. The 
cursor is not a character but overrides display of the 
stored character. Upon removal of the cursor, the dis- 
play will again show the character stored in memory. 

The cursor can be writ ten i nto any d igit position by 
enabling chip enable (CE), cursor (CU), the posi- 
tional data, and a write fW) signal. The position of 
the cursor will be dependent on which of the first 
four data lines (Dq, D^, D2, D3) are held high. A 
high on data line Dq will place a cursor display in 
the right-most digit and respectively a high on data 



line D3 will place a cursor display in the left-most 
digit. The cursor can be loaded into, or erased from 
more than one position simultaneously by simply 
holding more than one data line high during the cur- 
sor write cycle. 



CE 
W 
CD 

Do 
Di 
D2 
D, 



V 



CURSOR WRITE CYCLE 
FIGURES 

The cursor will remain displayed after the cursor 
(CU) and write (W) signals have been removed. The 
wave forms in Figure 3 show a cursor being placed 
in Digit and erased from Digit 1, Digit 2, and 
Digit 3 simultaneously. 

Hardwiring the cursor (CU) line high is not recom- 
mended. This internal cursor memory will be randomly 
loaded on power-up and all positions must be cleared 
before a cursor-free display is ensured. 

GENERAL CIRCUIT DESIGN CONSIDERATIONS 

Using positive-true address logic, address order is 
from right to left. For left to right address order, use 
the "ones- complement" or simple inversion of the 
addresses. 

For systems with only a 6 bit ASCII code format, 
data line De cannot be left open. Data De must be 
the complement of data line D5. If an illegal code is 
loaded into the DL-1416, it will display a blank in 
the digit accessed. 

A "display test" function can be realized by simply 
storing a cursor in all digits simultaneously. This is 
done by holding Dq, Di, D2 and D3 high and CU low 
during a cursor write cycle. The same operation, with 
the data lines low will end "display test". 

Because of the random state of the cursor RAM after 
power up, it is necessary to clear it initially to assure 
that all the cursors are off. 

When using DL-1416's on a separate display board 
having more than two feet of cable length, it may be 
necessary to buffer all DL-1416 inputs. This is most 
easily achieved with hex-non-inverting buffers such 
as 74365 IC's. The object is to prevent transient 
current in the DL-1416 protection diodes. The 
buffers should be located on the display board near 
the DL-1416's. Local power supply bypass capacitors 
are also needed in many cases. These should be 6 or 
10 volt tantalum type having lOjuF or greater capaci- 
tance. Low internal resistance is important to elimi- 
nate voltage transients due to the current steps which 
result from the internal multiplexing of the DL-1416. 
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If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground 
plus the +5 volt wires. More than 0.1 volt drop (at 
25mA per digit worst case) should be avoided, 
since this loss is in addition to any inaccuracies or 
load regulation limitations of the power supply, 
limitations of the power supply. 

GENERAL INTERFACE 

The most general and straight-forward interface 
approach would be to use the parallel I/O device of a 
microprocessor. This interface scheme can be com- 
pletely software dependent. One eight bit ouytput port 
can handle the seven input data bits and the cursor. 
Another eight bit output port can contain the address 
and chip enable information with one bit reserved for 
the write signal. 

An 8080 system shown in Figure 4 illustrates a 16 
character display using a 8255 programmable periph- 
eral interface I/O device with a 7442 one-of-ten de- 
coder added for ease of programming. The following 
program will display a simple 16 character message 
using the parallel I/O interface. 



DISP: 
DISP1: 



MVI A, 80H; 


control data mode 


OUT CONTROL; 


load control register 


MVI A, OOH; 


clear cursor data 


OUT PORTA; 


load data port 


MVI B, OFH; 


set counter 


MOV A, B 




CALL DSPWT; 


write subroutine 


DOR B; 


decrement counter 


JNZ CUSR1; 


16 characters 


LXI H, TABLE; 


set table 


MOV A, M 




OUT PORTA; 


load data output 


MOV A, B 




CALL DSPWT; 


load address & write 


INX H; 


increment table address 


INR B; 


increment counter 


MVI A, 10H; 


set # of digits 


CMP B 




JNZ DISP1; 


16 characters 


HLT; 


end of program 


ORI 80H; 


set write bit off 


OUT PORTB; 


load address 


ANI 7FH; 


set write bit on 


OUT PORTB; 


load write 


ORI BOH; 


set write bit off 


OUT PORTB; 


load write 


RET 




DB 


0C3H 


DB 


0C9H 


DB 


0D4H 


DB 


0D3H 


DB 


OC1H 


DB 


0D4H 


DB 


OCEH 


DB 


0C1H 


DB 


0C6H 


DB 


OAOH 


DB 


0D3H 


DB 


OD4H 


DB 


OC8H 


DB 


0C7H 


DB 


OC9H 


DB 


OCCH 



juud 


xcc 


xioc 


xoc 




FIGURE 4 



I/O OR MEMORY MAPPED ADDRESSING 

Some designers may wish to avoid the additional cost 
of a parallel I/O device in their system. Structuring 
the addressing architecture for the DL-1416 to look 
like a set of output devices (I/O mapped) or RAM's, 
ROM's (memory mapped) is ideal. However, the set- 
up and hold times of the DL-1416 are too slow for 
some present nP's running at maximum speed. 
To operate at maximum clock rates, the processor 
must be made to pause for the required display write 
cycle interval. 

DL 1416/8080 INTERFACE 

Microprocessors like the 8080 and Z80 have the 
ability to generate "wait states" for use with rela- 
tively slow memories. Figure 5 shows a circuit which 
utilizes "wait states" to interface the DL-1416 dis- 
play to an 8080 system with a T cycle = 500 nS. 




FIGURE 5 
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The signal MEMW • DISPLAY SELECT defines a 
DL-141 6 displa y write cycle and initiates the RDYIN 
signal. MEMW alone would generate wait states for 
all write cycles and would slow down total computa- 
tion. The shift register, 74164, is useful for generating 
a DL-1416 write signal which meets the setup times 
for different processor clock rates. The timing dia- 
gram, Figure 6, illustrates the relationship between 
write, wait, and DL-1416 write. 

*Note: System controller 8238 required for an early 
MEMW signal. 




FIGURE 6 



DL-1416/Z80 INTERFACE 

The organization of the Z80 is very similar to the 
8080 processor. Both processors utilize wait states for 
slow memory and, as can be seen in Figure 7, the 
interface can be identical to the 8080 System. For 
T cycle = 500 nS, only signal names are different. 



DL-1416/6800 Interface 

For processors such as the 6800 that do not have 
wait state capability, clock pulse stretching techniques 
can be used. Microprocessor clocks such as the 
Motorola MC6871 B have the ability to hold either 01 
or 02. Figure 8 uses the same interface techniques as 
for the 8080 and Z80. The signal H2 extends the 
02 clock. Ail address and data lines will remain valid 
until H2 is released. H2 was taken from the output 
of the first stage of the shift register in this case to 
synchronize with 02; otherwise a narrow 01 may 
result. 




FIGURE 8 

CONCLUSION 
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The interface schemes shown demonstrate the general 
simplicity of DL-1416 use with microprocessors. The 
differences among the examples are in providing 
proper write signals. Because of the setup and hold 
times of the DL-1416, many microprocessor systems 
will require some type of interface circuitry for 
compatibility. The techniques used in these examples 
were chosen for their versatility in accepting a wide 
range of clock rates. The user will undoubtedly 
invent other schemes to optimize his particular 
system to its requirements. 
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This application note is not intended to imply specific 
endorsement or warranty of otiier manufacturer's products 
by Litronix, 



FIGURE 7 
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